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THE EFFECTS OF ELECTROMYOGRAPHIC FEEDBACK AND 
PROGRESSIVE RELAXATION TRAINING ON STRESS 
REACTIONS IN DENTAL PATIENTS
A b s t r a c t
This s tudy  examined the  e f f e c t s  o f  e l ec t ro myo graph ic  (EMG) f e e d ­
back and p r o g r e s s iv e  r e l a x a t i o n  t r a i n i n g  on th e  s t r e s s  r e a c t i o n s  o f  pa­
t i e n t s  having c h r o n i c ,  n eg a t iv e  r e a c t i o n s  t o  denta l  t r e a t m e n t .  Twenty- 
one s u b j e c t s  were s e l e c t e d  from the  p a t i e n t  f i l e s  o f  one d e n t i s t  and 
were randomly a s s i g n e d  to  one o f  t h r e e  g roups :  EMG feedback (BF) ,  pro ­
g r e s s i v e  r e l a x a t i o n  (PR),  o r  s e l f - r e l a x a t i o n  co n t ro l  (C).  Four depen­
dent  measures c o n s i s t i n g  o f  EMG l e v e l .  Dental  Anxiety Scale  (DAS), and 
S t a t e - T r a i t  Anxie ty  Inv ento ry  (STAI-Sta te  and STAI-Trait )  were c o l l e c t e d  
a t  a c t u a l  denta l  appointment s  p re ced ing  and fo l lowing t en  t r a i n i n g  or  
c o n t ro l  s e s s io n s  t h a t  spanned a four-week 7- r i c d .  R esu l t s  showed s i g n i ­
f i c a n t  dec re a ses  i n  EMG l e v e l s  a c r o s s  der . ta l  appointments f o r  both  BF 
and PR groups ,  b u t  no t  f o r  t h e  C group.  No d i f f e r e n c e  was found between 
BF and PR EMG l e v e l s .  On th e  DAS and STAI-Sta te  measures  s i m i l a r  p a t ­
t e r n s  were n o ted .  S i g n i f i c a n t  d e c r e a s e s  in a l l  g roups ,  BF, PR, and C, 
were found.  While t h e  d ec r ea s e s  shown by t h e  BF and PR groups d i d  no t  
d i f f e r  s i g n i f i c a n t l y  from each o t h e r ,  th ey  were both s i g n i f i c a n t l y  
g r e a t e r  than the  d e c r e a s e s  shown by th e  C group.  STAI-Trai t  s c o r e s
1
2showed a s i g n i f i c a n t  dec re a se  only f o r  t h e  BF group.  Follow-up da ta  
c o l l e c t e d  ap p r o x im a te ly  one yea r  fo l l o w in g  th e  second d en t a l  a p p o i n t ­
ment i s  i n c l u d e d .
In t ro d u c t i o n
In r e c e n t  y e a r s  much a t t e n t i o n  has  been focused on human r e a c ­
t i o n  to  s t r e s s  (Lazarus  & Opton, 1966; McGrath,  1970; B r id g e s ,  1974).  
One a s p e c t  o f  th e  s t r e s s  l i t e r a t u r e  has been th e  a p p l i c a t i o n  o f  p r i n c i ­
p le s  o f  s t r e s s  r e d u c t io n  to  s u b j e c t s  c o n f ro n ted  w i th  s i t u a t i o n s  or  
o b j e c t s  p e r c e i v e d  as  t h r e a t e n i n g .  Cooper,  F u r s t ,  and Br i dger  (1969) 
have p o in t ed  o u t  t h a t  much of  the  work i n  t h i s  a r e a  has involved 
c o l l e g e - a g e d ,  snake -phob ic  s u b j e c t s  whose s t r e s s  r e a c t i o n s  have ques ­
t i o n a b l e  r e le v a n c e  t o  r e a c t i o n s  e x h i b i t e d  i n  t h r e a t e n i n g ,  r e a l - l i f e  
s i t u a t i o n s .  In a d d i t i o n ,  Weitz (1970) has  ob served  t h a t  our b i g g e s t  
d e f i c i e n c y  in  knowledge abou t  s t r e s s  comes from a lack o f  s t u d i e s  
c a r r i e d  o u t  under  n a t u r a l  s t r e s s - p r o v o k i n g  c o n d i t i o n s .  I t  would seem 
t h a t  c o n t r o l l e d ,  f i e l d - o r i e n t e d  s t u d i e s  a r e  needed in o r d e r  to  b e t t e r  
determine t h e  e f f e c t i v e n e s s  o f  s t r e s s  r e d u c in g  p s y ch o th e r ap eu t i c  t e c h ­
niques .
Lazarus  (1966) has noted t h a t  t h e  d en ta l  c o n t e x t  provides  an 
e x c e l l e n t  a rea  in which t o  s tudy both  p h y s i o l o g i c a l  and psycho logica l  
s t r e s s .  Due t o  the  n a t u r e  o f  the  proced ure s  i n vo lved ,  s t r e s s  i s  o f t en  
a n  i n h e r e n t  p a r t  o f  t h e  d en ta l  e x p e r i e n c e .  The p a t i e n t  may a n t i c i p a t e  
p o s s i b l e  c o n f r o n t a t i o n  wi th  a v e r s i v e  s t i m u l i ,  bu t  c a n n o t  be c e r t a i n  as 
t o  when o r  i f  i t  w i l l  occur .  F u r t h e r ,  i f  t h e  c o n f r o n t a t i o n  does o c c u r ,  
th e  p a t i e n t  g e n e r a l l y  f e e l s  h e l p l e s s  t o  do an y th in g  ab o u t  i t  (Corah,
31973).  For  many d en ta l  p a t i e n t s  t h e s e  ex p e r i en ces  lead to  a n x i e t y  
s t r e s s  r e a c t i o n s  o f  d i s t u r b i n g  i n t e n s i t y .  Other  than med ica t ion few 
a l t e r n a t i v e  t r e a t m e n t s  a r e  a v a i l a b l e  f o r  th e  r e l i e f  o f  th e se  r e a c t i o n s .  
As a r e s u l t  many p a t i e n t s  endure  den ta l  t r e a tm e n t  wi th  r e s i g n a t i o n  o r  
forego t r e a t m e n t  u n t i l  an emergency a r i s e s .
P o s s ib l e  r e l i e f  f o r  anxious  den ta l  p a t i e n t s  has been o f f e r e d  
by s u g g e s t i o n s  t h a t  a n x i e t y  s t r e s s  r e a c t i o n s  may be reduced by r e l a x a ­
t i o n  o f  the  body m u s c u la tu re  ( J acobson ,  1938; Wolpe, 1958; S h u l t z  & 
Luthe ,  1959).  In 1938 Jacobson emphasized th e  impo r tan t  r o l e  o f  
r e l a x a t i o n  in  t h e  t r e a t m e n t  o f  a number o f  s t r e s s  r e l a t e d  d i s o r d e r s ,  
i n c lu d in g  a n x i e t y  s t a t e s ,  and fo rm ula ted  the  p r i n c i p l e  t h a t  " to  be ex ­
c i t e d  and to  be f u l l y  r e l a x e d  a r e  p h y s i o l o g i c a l  o p p o s i t e s  . . . [which]  
cannot  e x i s t  in  t h e  same l o c a l i t y  a t  the  same t ime ."  In accord  w i th  
t h i s  p r i n c i p l e  Jacobson developed a verbal  t echnique c a l l e d  p r o g r e s s i v e  
r e l a x a t i o n  which was des ig n ed  to  s y s t e m a t i c a l l y  t r a i n  i n d i v i d u a l s  to  
r e l a x .  More r e c e n t l y  r e l a x a t i o n  t r a i n i n g  us ing  e lec t ro m yograph ic  (EMG) 
feedback has been su g g es t ed  as a means o f  reducing a n x i e t y  s t r e s s  r e a c ­
t i o n s  (Budzynski & S toyv a .  1969; Green,  W a l t e r s ,  Green & Murphy, 1969; 
Green,  Green & W a l t e r s ,  1973) .  S toyva and Budzynski (1974) hold  t h a t  
b io feedback  t e c h n iq u e s  produce s h i f t s  t o  "low a r o u s a l "  c o n d i t i o n s  which 
have " p h y s i o l o g i c a l  e f f e c t s  o p p o s i t e  to  th ose  produced by s t r e s s . "
Techniques  de s igned  to  redu ce  a n x i e t y  through r e l a x a t i o n  r e s t  
on t h e  assumpt ion t h a t  muscular  t e n s i o n  i s  a neces sa ry  p a r t  of  t h e  
a n x i e t y  r e s p o n se .  While some i n v e s t i g a t o r s  r e p o r t  low c o r r e l a t i o n s  be­
tween t e n s i o n  and a n x i e t y  ( G o l d s t e i n ,  1964; Lader & Mathews, 1968;
Lader & Mathews, 1970) t h e  m a j o r i t y  o f  s t u d i e s  i n d i c a t e  t h a t  s k e l e t a l
4muscle involvement  i s  h i g h e r  in anxious  s u b j e c t s  than in c o n t r o l s  
(Malmo & Shag as s ,  1949;  David & Maimo, 1951; J u rk o ,  J o s t  & H i l l ,  1952; 
Mai mo & Smith ,  1955; Malmo, 1957; Ba lshan,  1962; Newman, 1962;
Sa insbury ,  1964).
S ev er a l  s t u d i e s  have d e a l t  wi th  t h e  q u es t i o n  as to whether  mus­
c u l a r  r e l a x a t i o n  l e a r n e d  through p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g  l e ad s  
to  the  r e d u c t i o n  o f  a n x i e t y .  Comparing t h e  e f f e c t s  of p r o g r e s s iv e  
r e l a x a t i o n  and h y p n o s i s ,  Paul (1969) found t h a t  an x ie ty  i n d i c a t o r s  in 
normal s u b j e c t s  were re duced  s i g n i f i c a n t l y  in  th e  r e l a x a t i o n  group in 
c o n t r a s t  to  t h e  h y pnos i s  and con t ro l  g roups .  Also comparing the  
e f f e c t s  o f  p r o g r e s s i v e  r e l a x a t i o n  and h ypnos i s .  MeAmmond, Davidson,  and 
Kovitz (1971) found r e l a x a t i o n  t r a i n i n g  t o  be more e f f e c t i v e  than hypno­
s i s  o r  c o n t r o l  p ro ced u re s  in  r educ ing  p h y s i o l o g i c a l  s t r e s s  i n d i c a t o r s  
in high a n x i e t y  d e n ta l  p a t i e n t s  but  no t  in  moderate or low an x ie ty  
p a t i e n t s .  However, s i n c e  th e  McAmmond e t  a l .  (1971) s tudy confounded 
psy cho log ica l  ( a n t i c i p a t o r y )  and p h y s io lo g ic a l  ( i n v a s iv e  i n j e c t i o n )  
s t r e s s  f a c t o r s  du r in g  measurement  o f  p h y s io lo g ic a l  v a r i a b l e s ,  i t  i s  
d i f f i c u l t  t o  draw p a r a l l e l s  between i t  and o th e r  seemingly s i m i l a r  
s t r e s s  s t u d i e s .  P a r t i a l  s u b s t a n t i a t i o n  o f  the r e l a x a t i o n  t r a i n i n g -  
a n x i e t y  r e d u c t i o n  h y p o t h e s i s  was shown i n  s t u d i e s  by Wilson and Wilson 
(1970) and Connor (1 9 7 4 ) .  In t h e  former s tudy o n ly  the h igh a n x i e t y  
r e l a x a t i o n  group showed s i g n i f i c a n t  dec rea s e s  in  an x ie ty  i n d i c a t o r s ,  
whi le  t h e  l a t t e r  s t u d y  showed r e d u c t i o n s  in p h y s i o l o g i c a l ,  b u t  n o t  s e l f -  
r e p o r t ,  s t r e s s  i n d i c a t o r s  in  t h e  r e l a x a t i o n  group.  While p ro g r e s s i v e  
r e l a x a t i o n  has long been hel d  t o  be an e f f e c t i v e  t r e a tm e n t  f o r  r e d u c ­
t i o n  o f  a n x i e t y  s t r e s s  r e a c t i o n s  ( J acobson ,  1938; Haugen, Dixon &
5D i c k e l , 1958; Jacobson,  1970),  i t  i s  e v i d e n t  t h a t  l i t t l e  r e s e a r c h  has 
been d i r e c t e d  toward th e  em pi r i ca l  v a l i d a t i o n  o f  t h i s  t echnique  as an 
e f f e c t i v e  t r e a t m e n t  mode.
The a sse ssm en t  o f  e l ec t ro m yogra ph ic  (EMG) feedback as a t r e a t ­
ment f o r  the  r e d u c t i o n  o f  a n x i e t y  s t r e s s  r e a c t i o n s  has been th e  focus 
o f  s e v e r a l  r e c e n t  i n v e s t i g a t i o n s .  A s i n g l e  group s tudy by Raskin ,  
Johnson,  and Rond estved t  (1973) i n d i c a t e d  t h a t  EMG feedback i s  o f  
l i m i t e d  value  in th e  t r e a tm e n t  o f  c h r o n ic  g e n e r a l i z e d  a n x i e t y .  Stoyva 
and Budzynski (1974 ) ,  however,  r e p o r t  s u c c e s s fu l  use o f  EMG feedback in 
the c l i n i c a l  t r e a t m e n t  o f  " se v e ra l  dozen" p e r v a s i v e  a n x i e t y  p a t i e n t s .
A number o f  c o n t r o l l e d  s t u d i e s  comparing the  e f f e c t i v e n e s s  o f  EMG fe ed ­
back and p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g  were in  genera l  agreement  t h a t  
EMG feedback was s u p e r i o r  t o  p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g  w i th  r e ­
gard to  speed of l e a r n i n g  and depth  o f  r e l a x a t i o n  ob ta ined  (Coursey,  
1975; Coursey & F r a n k e l , 1974; S t a p l e s  & Coursey,  1975; Haynes, Moseley 
& McGowan, 1975; Reinking & Kohl,  1975; R e ink ing ,  Tamayo & Morgot,  
1975).  In a l l  o f  t h e s e  s t u d i e s  normal s u b j e c t s  who were not  involved 
in a s t r e s s  s i t u a t i o n  were used.  I t  i s  c l e a r  t h a t  the  comparat ive  
e f f e c t i v e n e s s  of  EMG feedback and p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g  in 
redu cing  s t r e s s  under  n a t u r a l ,  s t r e s s - p r o v o k i n g  c i r cumstances  has y e t  
to be dete rm ined .
The purpose o f  t h i s  s tudy  i s  tw o - f o ld :  (a)  t o  a s c e r t a i n  th e
e f f e c t s  o f  r e l a x a t i o n  t r a i n i n g  on s t r e s s  r e a c t i o n s  in a dent a l  s e t t i n g ,  
and (b) to  dete rm ine th e  com parat ive  e f f e c t i v e n e s s  o f  e l ec t romyographic  
(EMG) feedback and p r o g r e s s i v e  r e l a x a t i o n  in  r e l i e v i n g  s t r e s s  r e a c t i o n s  
of a r e l a t i v e l y  c i r c u m s c r i b e d ,  though c h r o n i c ,  n a t u r e .  The fo l low ing
6hypotheses  a r e  t o  be t e s t e d :
1. Elect romyographic  (EMG) feedback and p r o g r e s s i v e  r e l a x a t i o n  
t r a i n i n g  w i l l  lead to  s i g n i f i c a n t  d e c r e a s e s  in s t r e s s  r e a c ­
t i o n s  as  compared to  s e l f - r e l a x a t i o n  c o n t r o l  pro cedures .
2. Elect romyograph ic  (EMG) feedback r e l a x a t i o n  t r a i n i n g  w i l l  
produce s i g n i f i c a n t l y  g r e a t e r  s t r e s s  r e d u c t i o n  than w i l l  
p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g .
Method
S e le c t io n  o f  S ub je c t s
A l i s t  o f  p a t i e n t s  c l a s s i f i e d  as  prone t o  s t r e s s  r e a c t i o n s  in a 
den ta l  s e t t i n g  was compi led  by a d e n t i s t  from h i s  t o t a l  a c t i v e  f i l e  of  
p a t i e n t s  on t h e  b a s i s  o f  the  d e n t i s t ' s  o b s e r v a t io n s  ov e r  t ime and a l s o  
on p a t i e n t s '  ve rbal  r e p o r t s  t o  him. The p a t i e n t s  were c o n tac t ed  by 
phone by th e  d e n t i s t  t o  deter mine t h e i r  i n t e r e s t  in  p a r t i c i p a t i n g  in  a 
s tudy  o f  t r e a t m e n t  techn iques  aimed a t  the  r e d u c t i o n  o f  s t r e s s  r e a c ­
t i o n s  i n  d e n t a l  s i t u a t i o n s .  Those p a t i e n t s  who were i n t e r e s t e d  were 
scheduled f o r  an i n i t i a l  i n t e r v i e w  which incl uded  a b r i e f  medica l -  
denta l  h i s t o r y  and a d en ta l  ex a m ina t ion .  Any p a t i e n t  who e i t h e r  was 
c u r r e n t l y  us ing drugs  t h a t  might  a f f e c t  th e  r e s u l t s  o f  th e  s tudy  o r  was 
being seen r e g u l a r l y  by o t h e r  h e a l t h  s e r v i c e  p r o v i d e r s  was excluded 
from t h e  s tu d y .  Those s u b j e c t s  in c lu d ed  r e q u i r e d  d en ta l  work o f  a non­
emergency n a t u r e  e n t a i l i n g  a t  l e a s t  two s e p a r a t e  d en ta l  appointments .  
The f i n a l  l i s t  i nc luded  21 s u b j e c t s  (17 f e m a le s ,  4 m a le s ) .  The d i s p r o ­
p o r t i o n a t e  m a le / f ema le  r a t i o  r e s u l t e d  from two f a c t o r s  : ( 1 ) twice  as
many females  (N = 28) as males  (N = 14) were o r i g i n a l l y  i d e n t i f i e d  by
7the  d e n t i s t  a s  s t r e s s  prone in  a denta l  s e t t i n g ;  (2 ) the  males con­
t a c t e d  were more r e l u c t a n t  to  p a r t i c i p a t e  in  t h e  s tudy  th an  were th e  
females.  S ub je c t s  ranged in  age from 21 t o  48 y ea r s  w i th  a mean age o f  
35 y e a r s .
Apparatus
EMG measures  were reco rded  w i th  an Autogen 1500 Feedback Myo­
graph us ing s t a n d a r d  f r o n t a l i s  p lacements  two inches  on e i t h e r  s i d e  of  
c e n t e r  fo r eh ea d  and one inch above each eyebrow (Venables  & M a r t in ,  
1967).  A ground e l e c t r o d e  was secured  to  th e  for ehead  midway between 
the  o t h e r  e l e c t r o d e s .
Connected to  the  Autogen u n i t  were s t e r e o p h o n ic  headphones 
through which s u b j e c t s  in the  EMG feedback group r e ce iv ed  a u d i t o r y  f e e d ­
back of ongoing muscular  t e n s i o n .  Thi s  feedback was p r e s e n t e d  in  the  
form of c l i c k s  which were l o g a r i t h m i c a l l y  p r o p o r t i o n a l  t o  the  l ev e l  of  
EMG a c t i v i t y  being moni tored.  Al l  m e te r  r e a d i n g s  were based on ave rage  
i n t e g r a l  m i c r o v o l t s .
Procedures  and Measures
During t h e  f i r s t  phase o f  t h e  i n i t i a l  den ta l  appo in tm en t  in  
which a c tu a l  d e n t a l  work o c c u r r e d ,  b a s e l i n e  f r o n t a l i s  EMG re ad in g s  were 
tak en .  A f t e r  a t h r e e - m in u te  a d a p t a t i o n  p e r i o d ,  w h i le  t h e  p a t i e n t  was 
se a te d  i n  th e  d en ta l  c h a i r ,  t h e  b a s e l i n e  EMG re a d i n g s  were r e co rd e d  
once eve ry  t e n  seconds f o r  a th r e e - m in u te  p e r io d  and averaged  to  o b t a i n  
a s i n g l e  s co r e .  A f t e r  removal o f  t h e  e l e c t r o d e s  each s u b j e c t  completed 
a  s e t  o f  s e l f - r e p o r t  measures i n c l u d i n g  th e  Dental  Anxie ty  S ca le  (DAS)
8(Corah,  1969) and th e  S t a t e - T r a i t  Anxiety  In ven to ry  (STAI) ( S p i e l b e r g e r ,  
Gorsuch & Lushene,  1970).  Upon complet ion o f  t h e s e  measures  t h e  sched­
uled d e n t a l  t r e a t m e n t  was i n i t i a t e d .  At t h e  co nc lu s ion  o f  the  i n i t i a l  
d en ia l  ap p o in tm en t ,  a l l  s u b j e c t s  were sch edu led  f o r  ten  t r a i n i n g  o r  
c o n t ro l  s e s s i o n s  to  ex ten d  over a four-week p e r io d .  Both denta l  
app ointmen ts  and a l l  t r a i n i n g  s e s s io n s  f o r  each s u b j e c t  were scheduled 
a t  ap p r o x im a te ly  the  same time o f  day wi th  a maximum d e v i a t i o n  o f  two 
hours f o r  any one s u b j e c t .  S u b je c t s  were then randomly a s s i g n e d  to  one 
o f  t h r e e  groups  (N = 7 ea ch ) :  EMG feedback t r a i n i n g  (BF),  p r o g r e s s iv e
r e l a x a t i o n  t r a i n i n g  (PR),  o r  s e l f - r e l a x a t i o n  co n t ro l  (C).
S u b je c t s  in  t h e  p r o g r e s s i v e  r e l a x a t i o n  group r e ce iv ed  ten  t r a i n ­
ing s e s s i o n s  o f  from 40 to  10 minutes in l e n g t h  in  t h e  manner s t a n d a r d ­
ized  by B e r n s t e i n  and Borkovec (1973).  The lo n g e r  t ime p e r io d s  were 
n ec e s s a ry  f o r  complet ion  o f  t r a i n i n g  du r in g  th e  f i r s t  t h r e e  s e s s i o n s ,  
wi th  s e s s i o n  l e n g th  d e c r e a s in g  as t h e  t r a i n i n g  p r o g r e s s e d .  The p r o g r e s ­
s i v e  r e l a x a t i o n  t r a i n i n g  was " l i v e , "  r a t h e r  than p re rec o rd ed  on t a p e ,  
as Paul and Tr imble (1970) have shown th e  l a t t e r  method t o  be s i g n i f i ­
c a n t l y  l e s s  e f f e c t i v e  in reduc ing s t r e s s  r e s p o n s e s .  In th e  EMG f e e d ­
back group s u b j e c t s  a l s o  r e ce iv ed  t e n  t r a i n i n g  s e s s i o n s .  Each s e s s i o n  
was a un i fo rm  l en g th  o f  20 mintues (Budzynski & Stoyv a ,  1969).  As wi th  
s u b j e c t s  in  t h e  t r e a t m e n t  groups ,  c o n t ro l  s u b j e c t s  met w i th  t h e  e x p e r i ­
menter  f o r  t e n  s e s s i o n s .  No t r a i n i n g  was g iven t h i s  g ro up ,  b u t  the  
s u b j e c t s  were asked t o  r e l a x  themselves  w h i l e  in a r e c l i n i n g  p o s i t i o n  
f o r  20 m i n u te s .  Each s u b j e c t  was encouraged to  p r a c t i c e  r e l a x i n g  a t  
home in  t h e  same way th ey  had du r i ng  o f f i c e  s e s s i o n s  f o r  two 15-minute 
p e r io d s  each day.
9Treatment  and c o n t r o l  s e s s i o n s  were conducted in th e  phy s ica l  
t h e ra p y  room o f  a p h y s i c i a n ' s  o f f i c e  a d j a c e n t  to  the  o f f i c e  o f  th e  p a r ­
t i c i p a t i n g  d e n t i s t .  The room was well  i n s u l a t e d  from sound on a l l  
s i d e s .  During r e l a x a t i o n  s e s s i o n s  s u b j e c t s  r e c l i n e d  on a h o s p i t a l  bed 
wi th  t h e  ex p e r im en te r  s e a t e d  in  a nearby c h a i r .
In a l l  c a s e s ,  t h e  second d en ta l  appointment  was sch edu le d  w i t h ­
in  two weeks a f t e r  complet ion o f  th e  t en  r e l a x a t i o n  s e s s i o n s .  EMG 
r e c o rd i n g s  of  muscle t e n s i o n  l e v e l s  and s e l f - r e p o r t  d a t a  were c o l l e c t e d  
in an i d e n t i c a l  manner as  t h a t  c o l l e c t e d  dur ing the f i r s t  d en ta l  
appoin tm en t .  The d e n t i s t  r e c o r d i n g  EMG l e v e l s  was unaware o f  the  e x ­
per imenta l  group to  which each p a t i e n t  was as s igned .
Routine  d en t a l  check-up n o t i c e s  were mai led t o  a l l  s u b j e c t s  
ap p rox im a te ly  one y e a r  a f t e r  t h e i r  second exper imenta l  d e n t a l  a p p o i n t ­
ment.  Those s u b j e c t s  who responded t o  t h i s  c a l l  f o r  check-up a p p o i n t ­
ments and who upon examina t ion  r e q u i r e d  dental  t r e a t m e n t  o t h e r  than  
r o u t i n e  c l e a n in g  were sch eduled f o r  a fo l low-up appointmen t .  EMG 
l e v e l s  and s e l f - r e p o r t  d a t a  were c o l l e c t e d  in  t h e  same manner a s  i n  the 
f i r s t  and second d en ta l  app oin tmen ts .
R es u l t s
EMG L e v e l s - - T r a in i n q  S ess io n s
The mean EMG l e v e l s  in  m ic r o v o l t s  f o r  a l l  g ro u p s ,  BF, PR, and 
C, were determined f o r  each o f  th e  ten  t r a i n i n g  o r  c o n t r o l  s e s s i o n s  
t h a t  occu rr ed  dur ing t h e  f i v e  to  seven week per iod between d en ta l  
appo in tm en ts .  F ig u r e  1 shows the EMG t r e n d s  f o r  each group a c ro s s  
t h e s e  t e n  s e s s i o n s .  I f  i t  i s  assumed t h a t  le a rn ing  to  r e l a x  i s
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TRAINING SESSIONS
Trends f o r  t r a i n i n g  s e s s i o n  EMG l e v e l s
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accompanied by p r o g r e s s i v e l y  lower  EMG l e v e l s  a c ro s s  s e s s i o n s ,  s i g n i ­
f i c a n t  l i n e a r  t r e n d s  f o r  each group would be one i n d i c a t o r  t h a t  l e a r n ­
ing had occ u r re d .  S e p a r a t e  t e s t s  f o r  t r en d s  a c r o s s  the  t en  t r a i n i n g  
s e s s i o n s  f o r  each group showed s i g n i f i c a n t  l i n e a r  t r en d s  f o r  th e  p r o ­
g r e s s i v e  r e l a x a t i o n  (F = 8 . 9 3 ,  p < .01) and the  EMG feedback (F = 6 . 3 1 ,  
p < .05) groups  b u t  n o t  f o r  t h e  c o n t r o l  group (F = 0 . 4 6 ) .  F u r th e r  
a n a l y s i s  o f  t h e  d a t a  was accompl ished through th e  use o f  a 3 x 10 
(groups  X t r a i n i n g  s e s s i o n s )  ANOVA with  th e  r e s u l t s  be ing p re s en t ed  in  
Table 1. Of p a r t i c u l a r  i n t e r e s t  i s  t h e  groups by t r a i n i n g  s e s s io n  
i n t e r a c t i o n  which i n d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  in t r e n d s  among 
gr ou ps .  While a s i g n i f i c a n t  d i f f e r e n c e  among l i n e a r  t r e n d s  would be an 
e x p e d ie n t  way o f  showing d i f f e r e n t i a l  l e a r n i n g  among grou ps ,  i t  can be 
seen from Table  1 t h a t  t h i s  l i n e a r  t r e n d  d i f f e r e n c e  was not  s i g n i f i c a n t .  
As a r e s u l t  t r e n d s  o t h e r  than l i n e a r  must be cons ide red  in  o rd e r  t o  
ac coun t  f o r  t h e  s i g n i f i c a n t  groups by t r a i n i n g  s e s s io n  i n t e r a c t i o n .  
T h e r e f o r e , a l t h o u g h  s i g n i f i c a n t  d i f f e r e n c e s  among l i n e a r  t rends  were 
n o t  shown, th e  PR and BF groups d id  show s i g n i f i c a n t  l i n e a r  d ec rea ses  
in  EMG l e v e l s  w h i l e  th e  c o n t r o l  group did  n o t .
EMG Lev e l s— Dental Appointments
The mean EMG l e v e l s  in  m ic ro v o l t s  f o r  each group a c ro s s  d en t a l  
appointment s  a r e  p r e s e n t e d  in  Table  2 ,  as  a r e  t h e  r e s u l t s  o f  a 3 x 2 
(groups  X appo in tm en ts )  ANOVA. A s i g n i f i c a n t  d e c re a s e  in  EMG l e v e l  
a c r o s s  d en ta l  appo in tm en ts  was found.  A planned a n a l y s i s  o f  th e  d a t a  
th rough an ANOVA f o r  s imple  main e f f e c t s  showed t h a t  th e  d ec rea s e s  in  
EMG l e v e l s  from th e  f i r s t  t o  t h e  second den ta l  appointment  occu r red  in
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TABLE 1
ANALYSIS OF VARIANCE OF THE EFFECTS OF EMG FEEDBACK, PROGRESSIVE 
RELAXATION AND SELF-RELAXATION ON TRAINING SESSIOTJ 
EMG LEVELS WITH PLANNED TREND COMPARISONS
Source MS F
Groups (G) 2 2.07 0.52
Error  (w i th in  groups) 18 3.98
Tra ining Sess ions  (T) 9 0.63 5.73**
Linea r  Trend 1 4.54 34.92***
G X T 18 0.19 1.73*
D i f f e ren c es  in  L in e a r  Trends 2 0.30 2.31
Error  (T x S/G) 162 0.11
Linear  E r r o r 18 0.13
*£_ < .05 .  
**£  < .01 .  
***p < .001
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TABLE 2
ANALYSIS OF VARIANCE OF THE EFFECTS OF EMG FEEDBACK, 
PROGRESSIVE RELAXATION AND SELF-RELAXATION 
ON DENTAL APPOINTMENT EMG LEVELS
Source MS F Appointment Means 1 2
Groups (G) 2 .71 .23 BF 3.50 2.03
E r r o r  (w i th in  groups) 18 2.56
Appointments (A) 1 12.27 8.13* PR 3.70 1.86
G X A 2 3.58 2.37
E r r o r  (A x S/G) 18 1.51 C 2.35 2.43
* £  < . 0 5 .
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the EMG feedback (p < .05) and the  p r o g r e s s i v e  r e l a x a t i o n  (p < .05) 
groups .  A s l i g h t  n o n s i g n i f i c a n t  i n c r e a s e  i n  EMG level  between den ta l  
appointments  was no ted  in  t h e  s e l f - r e l a x a t i o n  c o n t ro l  group.  No s i g n i ­
f i c a n t  d i f f e r e n c e s  were shown in EMG l e v e l s  o f  the  t h r e e  groups  a t  the  
p o s t  d en ta l  appo in tment .  T h e r e f o r e ,  w h i l e  B4G l e v e l s  f o r  both BF and 
PR groups  were reduced s i g n i f i c a n t l y  a c r o s s  d en t a l  ap p o in tm en ts ,  t h e s e  
d ec r ea s e s  were no t  s i g n i f i c a n t l y  d i f f e r e n t  from each o t h e r .
Dental  Anxie ty  Scale
Table 3 c o n s i s t s  o f  the  mean s c o r e  on th e  DAS f o r  each group 
a c r o s s  d en ta l  appointments  and th e  r e s u l t s  o f  a 3 x 2 (groups x a p p o i n t ­
ments) ANOVA. A s i g n i f i c a n t  dec re a se  i n  DAS sco res  occ ur re d  between 
denta l  appointments  a s  dem ons t ra ted  by t h e  s i g n i f i c a n t  main e f f e c t .  
F u r t h e r ,  a s i g n i f i c a n t  i n t e r a c t i o n  between groups  and d en ta l  a p p o i n t ­
ments was a l s o  shown. A planned ANOVA f o r  s imple  main e f f e c t s  accounted 
f o r  t h e  i n t e r a c t i o n  e f f e c t  by d e m o n s t r a t i n g  t h a t ,  f i r s t ,  a l l  groups  
ev idenced a s i g n i f i c a n t  dec rea se  in  s c o r e s  a c r o s s  appointments  (BF, p < 
.001;  PR, p < .001;  C, p < .05) and ,  s ec o n d ,  t h e  groups '  s c o r e s ,  w h i le  
n o t  d i f f e r i n g  on the  f i r s t  d en ta l  ap p o i n t m e n t ,  d id  d i f f e r  s i g n i f i c a n t l y  
on the  second (p < . 0 5 ) .  I n d iv id u a l  compar isons  i n d i c a t e d  t h a t  whi l e  
t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  between t h e  EMG feedback and p ro ­
g r e s s i v e  r e l a x a t i o n  s c o r e s  a t  th e  second d e n t a l  a ppo in tm en t ,  th e  mean 
o f  t h e s e  s c o r e s  d i f f e r e d  s i g n i f i c a n t l y  (p < .05 )  from t h a t  o f  th e  con­
t r o l  group.  A t - t e s t  on t h e  d i f f e r e n c e  s c o r e s  between appo in tm en ts  f o r  
th e  BF and PR groups was n o t  s i g n i f i c a n t .  Thus , DAS s c o r e s  in a l l  
g ro u p s ,  BF, PR, and C, showed s i g n i f i c a n t  r e d u c t i o n s ;  however,  the
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TABLE 3
ANALYSIS OF VARIANCE OF THE EFFECTS OF EMG FEEDBACK, 
PROGRESSIVE RELAXATION AND SELF-RELAXATION 
ON DENTAL ANXIETY SCALE SCORES
Source MS F Appointment Means 1 2
Groups (G) 2 23.74 3.05 BF 14.00 8.00
Erro r  (wi th in  groups) 18 7.79
Appointments (A) 1 201.53 70.20*** PR 12.43 7.71
G X A 2 11.45 3.99*
Er ro r  (A x S/G) 18 2.87 C 13.86 11.43
*£ < .05 .  
* * * £  < . 0 0 1 .
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r e d u c t io n s  shown by the  BF and PR groups ,  whi le  n o t  d i f f e r i n g  s i g n i f i ­
c a n t l y  from each o t h e r ,  were s i g n i f i c a n t l y  lower th an  th ose  in  th e  C 
group.
STAI-State
In Table  4 th e  mean STAI-State s co res  f o r  each group and the 
r e s u l t s  o b t a i n e d  from a 3 x 2 (groups x appo in tm en t s )  ANOVA a r e  p r e ­
sen ted .  Main e f f e c t s  f o r  groups (p < .05) and appo in tm en ts  (p < .001)
and the  i n t e r a c t i o n  e f f e c t  (p < .001) a r e  shown t o  be s i g n i f i c a n t .  A 
planned ANOVA f o r  s imple  main e f f e c t s  r e v ea l ed  s i g n i f i c a n c e  f o r  groups 
a t  both l e v e l s  o f  appointment s  and f o r  appoin tment s  a t  a l l  l e v e l s  of 
groups .  I n d i v i d u a l  compar isons showed t h a t  a t  t h e  f i r s t  appointment  
the  s co re  o f  th e  PR group was s i g n i f i c a n t l y  lower than t h a t  o f  the  BF
group (p < . 0 5 ) ;  however,  the  score  o f  n e i t h e r  t h e  PR group nor the BF
group d i f f e r e d  s i g n i f i c a n t l y  from t h a t  o f  the  C group.  At t h e  second 
denta l  appo in tm en t  th e  sco re  of  th e  BF group d id  n o t  d i f f e r  s i g n i f i c a n t ­
ly  from t h a t  of  t h e  PR group,  a l though th e  s co res  o f  both t h e  BF group 
(p < .01) and t h e  PR group (p < .01) d i f f e r e d  s i g n i f i c a n t l y  from t h a t  
o f  the  c o n t r o l  g ro up .  A t - t e s t  o f  d i f f e r e n c e  s c o r e s  between a p p o in t ­
ments f o r  t h e  BF and PR groups was no t  s i g n i f i c a n t .  Thus,  a l l  groups 
showed s i g n i f i c a n t  dec rea s e s  in STAI-Sta te  s c o r e s ;  however,  whi l e  the 
r e d u c t io n s  shown by t h e  BF and PR groups d id  n o t  d i f f e r  s i g n i f i c a n t l y  
from each o t h e r ,  t h ey  were both  s i g n i f i c a n t l y  g r e a t e r  than t h e  de­
c r ea s e s  shown by th e  C group.
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TABLE 4
ANALYSIS OF VARIANCE OF THE EFFECTS OF EMG FEEDBACK, 
PROGRESSIVE RELAXATION AND SELF-RELAXATION 
ON STAI-STATE SCORES
Source d f MS F Appointment  Means 1 2
Groups (G) 2 848.86 5.77* BF 55.43 30.57
E r r o r  (w i th in  groups) 18 147.14
Appointments (A) 1 2288.09 2138.40*** PR 43.43 27.43
G X A 2 405.82 379.27***
Err o r  (A x S/G) 18 1.07 C 52.71 49.29
< .05.  
* * * £  < .001
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STAI-Trai t
Table 5 in c lu d es  mean STA I-T ra i t  s c o r e s  f o r  a l l  groups a c ro s s  
d en ta l  appointments and the  r e s u l t s  of  a 3 x 2 (groups  x appointment s)  
ANOVA. A s i g n i f i c a n t  d i f f e r e n c e  was shown between sco r es  on th e  f i r s t  
and second d en ta l  appointment s .  F u r t h e r  a n a l y s i s  wi th  an ANOVA f o r  
s im p le  main e f f e c t s  i n d i c a t e d  t h a t  t h e r e  was a s i g n i f i c a n t  dec rea se  in  
BF s c o r e s  (p < .05) between ap p o in tm en t s .  No d i f f e r e n c e  was found on 
s c o r e s  between d en ta l  appointments  in  e i t h e r  t h e  PR or t h e  C groups .  
A l s o ,  t h e r e  were shown to  be no d i f f e r e n c e s  among the  s co r e s  o f  the  
t h r e e  groups on e i t h e r  the  f i r s t  o r  the  second d en ta l  appo in tment s .  
T h e r e f o r e ,  whi l e  STAI-Trai t  s c o r e s  showed s i g n i f i c a n t  r e d u c t i o n s  a c r o s s  
d en ta l  appointments  f o r  the  BF g roup ,  no such r e d u c t i o n s  were a p p a r e n t  
in t h e  PR or the  C groups .
Fol low-up
Approximate ly  one y e a r  fo l l o w in g  th e  second den ta l  appointment  
a l l  s u b j e c t s  were mai led den ta l  check -up n o t i c e s .  Three s u b j e c t s  did 
n o t  re spond ,  whi le  two o th e r s  i n d i c a t e d  t h a t  th ey  no lon ger  r e s id e d  in  
t h e  a r e a .  Five o f  the  s i x t e e n  s u b j e c t s  who d id  r e t u r n  f o r  check-ups  
r e q u i r e d  denta l  t r e a t m e n t  o t h e r  than  r o u t i n e  c l e a n i n g .  Three o f  t h e s e  
f i v e  s u b j e c t s  were in  th e  EMG feedback t r a i n i n g  group,  one in the  p ro ­
g r e s s i v e  r e l a x a t i o n  group,  and one in  t h e  s e l f - r e l a x a t i o n  co n t ro l  group.
Figure  2 i l l u s t r a t e s  t h e  EMG l e v e l s  o f  th e  fo l low -up  s u b j e c t s  
from f i r s t  through t h i r d  appo in tm en ts .  I t  can be seen t h a t  the  mean 
EMG l e v e l  o f  the  feedback s u b j e c t s  a t  t h e  fo l l o w -u p  appointment  
d ec rea s e d  from t h e i r  mean l ev e l  a t  the  second d e n t a l  appointment  a y e a r
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TABLE 5
ANALYSIS OF VARIANCE OF THE EFFECTS OF EMG FEEDBACK, 
PROGRESSIVE RELAXATION AND SELF-RELAXATION 
ON STAI-TRAIT SCORES
Source MS F Appointment Means 1 2
Groups (G) 2 88.10 .54 BF 35.71 31.00
E r r o r  (w i th in  groups) 18 159.88
Appointments (A) 1 77.36 5.49* PR 36.29 34.71
G X A 2 10.57 .75
Er ro r  (A x S/G) 18 14.08 C 39.29 37.43
* £  < . 0 5 .
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EMG Feedback (BF)- •N = 3
Progressive Relaxation (PR)------------ N= 1
Control (C N=1
4.00
3.50
3 .00
2.50
S 2.00
1.50
F ollow -upPostP re
DENTAL APPOINTMENTS
Figure  2 .  EMG l e v e l s  o f  fo l low-up  s u b j e c t s  a t  p r e ,  
p o s t ,  and fo l lo w -u p  den ta l  appointments
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e a r l i e r .  Con ve rse ly ,  th e  EMG l e v e l s  o f  both  the  p ro g r e s s i v e  r e l a x a t i o n  
and c o n t r o l  s u b j e c t s  showed i n c r e a s e s  from second to  fo l low -u p  a p p o i n t ­
ments.  I t  should  be noted t h a t  th e  marked d ec rease  o f  EMG level  between 
f i r s t  and second appointments  shown by th e  co n t ro l  s u b j e c t  was h ig h ly  
a t y p i c a l  o f  t h a t  group and may r e p r e s e n t  a placebo e f f e c t  stemming from 
t h a t  s u b j e c t ' s  pe r cep t io n  t h a t  t h e  s e l f - r e l a x a t i o n  procedure  was th e  
primary t r e a t m e n t  under i n v e s t i g a t i o n .
With th e  excep t ion  o f  th e  p r o g r e s s i v e  r e l a x a t i o n  p a t i e n t ' s  i n ­
cr ease d  STAI-State s c o r e ,  a l l  o t h e r  s t a t e  a n x i e t y  s c o r e s  (DAS and STAI- 
S t a t e )  showed no change or  d ec re a sed  from the second to  the  fo l low -u p  
dental  appo in tm en t s .  However, on th e  STAI-Trai t  measure a d i f f e r e n t  
p a t t e r n  was observed .  The mean STA I-T ra i t  sco res  o f  t h e  EMG feedback 
s u b j e c t s  showed a s l i g h t  d e c r e a s e  (1 pe r ce n t )  from second to  fo l low-up 
appo in tm en ts ,  whi le  s u b s t a n t i a l  i n c r e a s e s  were ev id e n t  in  th e  s c o r e s  of  
the  p r o g r e s s i v e  r e l a x a t i o n  (66 p e r c e n t )  and co n t ro l  (12 p e r cen t )  sub­
j e c t s .
D iscus s ion
Both th e  t r a i n i n g  s e s s i o n  d a t a  and the  p r e - p o s t  appo intment  
data lend s u p p o r t  t o  the  f i r s t  h y p o t h e s i s  which contends  t h a t  EMG f e e d ­
back and p ro g r e s s i v e  r e l a x a t i o n  t r a i n i n g  w i l l  lead to  s i g n i f i c a n t  
r e d u c t io n s  in  s t r e s s  r e a c t i o n s  as compared to s e l f - r e l a x a t i o n  c o n t r o l  
p rocedures .  The second h y p o th es i s  which holds t h a t  EMG feedback r e ­
l a x a t i o n  t r a i n i n g  w i l l  produce s i g n i f i c a n t l y  g r e a t e r  s t r e s s  r e d u c t i o n  
than p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g  f i n d s  p a r t i a l  s u p p o r t  i n  t h a t  a 
re d u c t io n  in  g e n e r a l ,  d a y - to - d ay  s t r e s s  was r e p o r t e d  by the  EMG
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feedback group bu t  no t  by th e  p ro g r e s s iv e  r e l a x a t i o n  or  c o n t r o l  g ro ups .  
Both t r e a t m e n t  groups ,  however,  were e q u a l l y  e f f e c t i v e  in reducing  
t r a n s i t o r y ,  s i t u a t i o n a l  s t r e s s  such a s  found in  t h e  dental  s e t t i n g .
While t h e  r e s u l t s  of  t h i s  s tudy a r e  n e c e s s a r i l y  l i m i t e d  by th e  
n a tu r e  o f  the  s u b j e c t s  in v o lv ed ,  i . e . ,  by th e  high female t o  male r a t i o  
and by t h e i r  v o l u n t e e r - s u b j e c t  s t a t u s ,  a rev iew o f  t h e  d a t a  sugges t s  
t h a t  p a t i e n t s  having ch r o n ic  nega t ive  s t r e s s  r e a c t i o n s  in den ta l  s e t ­
t i n g s  may o b t a i n  a s i g n i f i c a n t  degree of  r e l i e f  from r e l a x a t i o n  t r a i n ­
ing wi th  e i t h e r  EMG feedback or  p r o g r e s s i v e  r e l a x a t i o n  t e c h n iq u e s .  The 
EMG l e v e l s  of  both  the  feedback and t h e  p r o g r e s s i v e  r e l a x a t i o n  groups 
showed s i g n i f i c a n t  d e c r e a s in g  l i n e a r  t r e n d s  a c r o s s  t r a i n i n g  s e s s i o n s  
s u g g e s t i v e  o f  l e a r n i n g .  No such t r e n d ,  however,  was observed in  th e  
con t ro l  group. A lso ,  from th e  f i r s t  t o  t h e  second den ta l  appoin tment s  
th e  feedback and the  p ro g r e s s i v e  r e l a x a t i o n  groups showed s i g n i f i c a n t  
dec re a ses  in  s c o r e s  on t h r e e  o f  fou r  dependent  measures (EMG, DAS, 
STAI-S ta t e) .  While s i g n i f i c a n t  d ec reases  were a l s o  shown by the  con­
t r o l  group on t h e  l a t t e r  two measures ,  t h e s e  d e c re a s e s  were s i g n i f i c a n t ­
l y  l e s s  than t h o s e  shown by the  EMG feedback and p r o g r e s s i v e  r e l a x a t i o n  
groups .  No i n d i c a t i o n  o f  a c l e a r - c u t  s u p e r i o r i t y  o f  one type  o f  r e l a x a ­
t i o n  t r a i n i n g  over  the  o t h e r  was shown on th e  EMG, DAS, or  STAI-Sta te  
measures .  R a t h e r ,  on t h e  b a s i s  o f  t h i s  e v i d e n c e ,  i t  would seem t h a t  
p a t i e n t s  in  both  groups were more c o m f o r ta b l e ,  p h y s i o l o g i c a l l y  and p sy ­
c h o l o g i c a l l y ,  when exposed t o  denta l  s t i m u l i  a f t e r  r e c e i v i n g  r e l a x a t i o n  
t r a i n i n g .
However, STAI-Trai t  s co res  d id  d i f f e r e n t i a t e  between th e  EMG 
feedback and p r o g r e s s i v e  r e l a x a t i o n  g ro u p s .  Here,  t h e  s co r e  o f  the  EMG
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feedback t r a i n i n g  group was s i g n i f i c a n t l y  lowered,  w h i l e  th e  s co res  of 
th e  p r o g r e s s i v e  r e l a x a t i o n  and s e l f - r e l a x a t i o n  c o n t ro l  groups  were not. 
This s u g g e s t s  t h a t  th e  e f f e c t s  o f  the  EMG feedback t r a i n i n g  reached be­
yond t h e  d en ta l  s i t u a t i o n .  The p a t i e n t s  in t h i s  group r e p o r t e d  fewer 
d a y - to - d ay  s t r e s s  r e a c t i o n s  a f t e r  EMG feedback t r a i n i n g .  This  pheno­
menon was noted  w i th  some s u r p r i s e ,  f o r  STAI-Trai t  s c o r e s  had been ex­
pec ted  to  remain c o n s t a n t  f o r  a l l  groups a c ro s s  ap p o in tm en t s ,  in  l i ne  
wi th S p i e l b e r g e r ‘s h y p o th es i s  (1966) t h a t  t r a i t  a n x i e t y  r e f e r s  t o  a 
r e l a t i v e l y  s t a b l e  p e r s o n a l i t y  t r a i t  deno t ing i n d i v id u a l  d i f f e r e n c e s  in 
a n x i e t y - p r o n e n e s s .
Assuming t h a t  the  r e d u c t i o n  in  a n x i e t y - p r o n e n e s s  r e p o r t e d  by 
th e  EMG feedback group r e s u l t e d  from d i f f e r e n c e s  in th e  exper imenta l  
t r e a t m e n t s ,  th e  key d i s t i n c t i o n  between EMG feedback and p r o g r e s s iv e  
r e l a x a t i o n  t e ch n iq u e s  may l i e  in th e  s e l f - t a u g h t  ve r sus  t h e r a p i s t -  
t au g h t  a s p e c t s  o f  t h e  two p ro cedure s .  More s p e c i f i c a l l y ,  EMG feedback 
t r a i n i n g  r e q u i r e s  t h a t  th e  p a t i e n t  l e a r n  f o r  h im se l f  how to  reduce  his 
muscular  t e n s i o n  l e v e l ,  whi l e  p r o g r e s s i v e  r e l a x a t i o n  t r a i n i n g  involves 
the  l e a r n i n g  o f  mus cu la r  r e l a x a t i o n  through an i n t e r m e d i a r y ,  i . e . ,  the 
t h e r a p i s t .  The s e l f - t r a i n i n g  a s p e c t  of  t h e  EMG feedback  procedure  may 
a i d  i n  th e  i n t e r n a l i z a t i o n  o f  l e a r n e d  co n t ro l  over  mus cu la r  t e n s io n  
which may, in t u r n ,  s e r v e  to  d e c r e a s e  genera l  a n x i e t y  l e v e l s .
S t r a s s b e r g  (1973) has  dem ons t ra ted  t h a t  per sons  w i th  i n t e r n a l  con t ro l s  
a r e  s i g n i f i c a n t l y  l e s s  anxious  than a r e  th o se  having e x t e r n a l  co n t ro l s .  
I f  t h e  c o n t e n t i o n s  o u t l i n e d  above a r e  c o r r e c t ,  p a t i e n t s  in  t h e  EMG feed­
back group would be expected to  r e t a i n  th e  b e n e f i t s  d e r iv e d  from re la x a ­
t i o n  t r a i n i n g  f o r  a l o n g e r  t ime p e r io d  than would p a t i e n t s  in  the
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p r o g r e s s i v e  r e l a x a t i o n  group.  The e f f i c a c y  o f  t h i s  hy p o th e s i s  was e v a l ­
u a ted  through fo l low -u p  d a t a  c o l l e c t e d  ap p rox im a te ly  one y e a r  fol lowing 
th e  second expe r i m en ta l  denta l  appointment .
Since on ly  f i v e  o f  the  s i x t e e n  p a t i e n t s  who responded to  a c a l l  
f o r  y e a r l y  check-ups  r e q u i r e d  denta l  t r e a t m e n t ,  i t  i s  no t  p o s s i b l e  t o  
draw d e f i n i t e  c o n c lu s io n s  about  t r e a t m e n t  e f f e c t s  ove r  t ime .  However, 
the  d a t a  c o l l e c t e d  does t e n d  to  s u p p o r t  t h e  c o n t e n t i o n  t h a t  p a t i e n t s  
who r e c e i v e d  EMG feedback r e l a x a t i o n  t r a i n i n g  would r e t a i n  th e  b e n e f i t s  
of  t h a t  t r e a t m e n t  to  a g r e a t e r  e x t e n t  than would the  p ro g r e s s i v e  r e l a x a ­
t i o n  and c o n t ro l  p a t i e n t s .  At the fo l low-u p  appo intment  f u r t h e r  de­
c r e a s e s  in mean EMG l e v e l s  and STAI-Trait  s c o r e s  were noted f o r  the EMG 
feedback p a t i e n t s ,  whi le  t h e  p r o g r e s s iv e  r e l a x a t i o n  and c o n t r o l  p a t i e n t s  
showed i n c r e a s e s  on co r responding measures .
Chronic h igh l e v e l s  of s t r e s s  have been sug ges ted  as  a c o n t r i ­
b u t in g  f a c t o r  in  a number o f  p sychophys io log ica l  d i s o r d e r s  (S ey le ,
1956).  I f  t h e  STAI-Trai t  measure r e f l e c t s  a n x i e t y - p r o n e n e s s  o r ,  in 
e f f e c t ,  an i n d i v i d u a l ' s  usual  s t r e s s  l e v e l ,  then a procedure  capab le  of 
r e d u c in g  t h i s  and o th e r  s t r e s s  i n d i c a t o r s  may prove t o  be o f  f a r -  
r e ach in g  t h e r a p e u t i c  v a l u e .  As the f o l low -up  p a t i e n t s  r e c e i v i n g  EMG 
r e l a x a t i o n  t r a i n i n g  in t h i s  study ma in ta ined  d e c r ea s e s  ove r  t ime in EMG 
l e v e l s ,  s t a t e  a n x i e t y  s c o r e s ,  and t r a i t  a n x i e t y  s c o r e s ,  f u r t h e r  i n v e s t i ­
g a t i o n  o f  t h i s  a s p e c t  o f  EMG feedback r e l a x a t i o n  t r a i n i n g  i s  wa rranted .
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PROSPECTUS
I .  I n t r o d u c t i o n
A. O b jec t iv e s
The o b j e c t i v e s  o f  th e  proposed s tu d y  a r e  (1) t o  dete rm ine t h e  
e f f e c t i v e n e s s  o f  muscular  r e l a x a t i o n  t r e a t m e n t  as a p p l i e d  to  p a ­
t i e n t s  e x h i b i t i n g  s t r e s s  r e a c t i o n s  in  a d en t a l  s e t t i n g ,  and (2) 
t o  compare th e  e f f e c t s  o f  e l ec t ro m y o g rap h ic  (EMG) feedback t r a i n ­
ing wi th  th o s e  o f  p ro g r e s s i v e  r e l a x a t i o n  t r a i n i n g  in  the  r e d u c t io n  
o f  s t r e s s  r e a c t i o n s  in d en ta l  p a t i e n t s .
B. Background
In r e c e n t  y e a r s  p s y c h o l o g i s t s  and p s y c h i a t r i s t s  have foc used  
much a t t e n t i o n  on human r e a c t i o n  t o  s t r e s s  (Lazarus  & Opton, 1966; 
McGrath, 1970; B r idges ,  1974).  One f a c e t  o f  t h i s  ty pe  of s tudy  
has been the  a p p l i c a t i o n  o f  p r i n c i p l e s  o f  s t r e s s  r e d u c t io n  to sub­
j e c t s  c o n f r o n te d  wi th s i t u a t i o n s  o r  o b j e c t s  pe rce ived  as t h r e a t e n ­
in g .  Cooper,  F u r s t ,  and B r id g e r  (1969) have pointed  out  t h a t  much 
o f  t h e  work in  t h i s  a r ea  has i nvo lved  c o l l e g e - a g e d ,  snake -phobic  
s u b j e c t s  whose s t r e s s  r e a c t i o n s  have q u e s t i o n a b l e  r e l e v a n c e  to 
r e a c t i o n s  e x h i b i t e d  in  t h r e a t e n i n g ,  r e a l - l i f e  s i t u a t i o n s .  In 
a d d i t i o n ,  Weitz (1970) has observed t h a t  . . one o f  the b ig g e s t  
d e f i c i e n c i e s  in our knowledge ab o u t  s t r e s s  stems from the p a u c i ty  
o f  s t u d i e s  o f  s t r e s s  under  n a t u r a l ,  o r  what may be c a l l e d  f i e l d .
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c o n d i t i o n s . " I t  would seem t h a t  c o n t r o l l e d ,  f i e l d - o r i e n t e d  s t u d ­
i e s  a r e  needed in  o r d e r  t o  b e t t e r  de termine th e  e f f e c t i v e n e s s  o f  
s t r e s s  re duc ing p s y ch o t h e r a p e u t i c  te ch n iq u es .
Lazarus  (1966) has noted t h a t  t h e  den ta l  c o n t e x t  prov ides  an 
e x c e l l e n t  a r ea  in  which t o  s tudy  both p h y s i o l o g i c a l  and psycho­
l o g i c a l  s t r e s s .  Due to  t h e  na tu re  o f  th e  p rocedure s  invo lved ,  
s t r e s s  i s  o f t e n  an i n h e r e n t  p a r t  of t h e  den ta l  e x p e r i e n c e .  The 
p a t i e n t  may a n t i c i p a t e  p o s s i b l e  c o n f ro n t a t i o n  w i th  a v e r s i v e  
s t i m u l i ,  b u t  he ca n n o t  be c e r t a i n  as to when o r  i f  i t  w i l l  occur .  
F u r t h e r ,  i f  the  c o n f r o n t a t i o n  does o c c u r  the  p a t i e n t  g e n e r a l l y  
f e e l s  h e l p l e s s  t o  do a n y th in g  about i t  (Corah,  1973).  I t  i s  w i th ­
in t h i s  c o n t e x t  t h a t  the  proposed s tudy w i l l  examine two psycho­
t h e r a p e u t i c  t e c h n i q u e s ,  EMG feedback and p r o g r e s s i v e  r e l a x a t i o n ,  
wi th  r e g a r d  to  t h e i r  e f f e c t i v e n e s s  i n  reducing s t r e s s  r e a c t i o n s  
in den ta l  p a t i e n t s .
Biofeedback has been d e f in e d  as " the  immediate ongoing p r e ­
s e n t a t i o n  o f  i n fo rm a t io n  to  a person concern ing  h i s  own p h y s io ­
l o g i c a l  p r o c e s s e s "  (Green ,  Green J W a l t e r s ,  1973).  More s p e c i ­
f i c a l l y ,  EMG feedback invo lves  the  p r e s e n t a t i o n  o f  i n f o r m a t i o n ,  
through a u d i t o r y  o r  v i s u a l  means, about c u r r e n t  l e v e l s  o f  muscu­
l a r  t e n s i o n .  The use o f  EMG feedback as a r e l a x a t i o n  t echniqu e 
has r e c e n t l y  been s u g g es ted  t o  be an e f f e c t i v e  t r e a t m e n t  f o r  the  
r e d u c t io n  o f  a n x i e t y  s t r e s s  r e ac t io n s  (Budzynski & S toyva ,  1969; 
Green,  Green & W a l t e r s ,  1973).  Following a wave o f  c l i n i c a l  
enthu s ia sm  g r e e t i n g  t h i s  new technique ,  M i l l e r  (1974) has c a l l e d  
f o r  r i g o r o u s  t e s t s  o f  b iofeedback th e r a p y ,  p r e f e r a b l y  by
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comparing i t s  r e s u l t s  to  th o se  o f  the  b e s t  a l t e r n a t i v e  t r e a t m e n t s .
One such t r e a t m e n t  known as p ro g r e s s iv e  r e l a x a t i o n  was d eve l ­
oped by Jacobson in th e  l a t e  1930s. This t r e a t m e n t  involved the 
s y s t e m a t i c  t e n s i n g  and r e l a x i n g  o f  major muscle groups f o r  the 
purpose o f  i n c r e a s i n g  d i s c r i m i n a t i v e  co n t ro l  o f  muscular  t ens ion  
l e v e l s .  J a c o b s o n ' s  program was i n t e n s i v e ,  r e q u i r i n g  from f i f t y  
to  one hundred ho urs  o r  more of  guided p r a c t i c e .  I t  was a l s o  an 
e x t e n s i v e  t h e r a p y  program,  f o r  Jacobson (1938) used p r o g r e s s iv e  
r e l a x a t i o n  as t h e  only  t r e a t m e n t  f o r  neuroses  and a number of 
psychosomat ic d i s o r d e r s .  P ro g re s s iv e  r e l a x a t i o n  t r e a t m e n t  has 
p a r t i c u l a r l y  been recommended f o r  p a t i e n t s  e x h i b i t i n g  symptoms of 
a n x ie ty  s t r e s s  r e a c t i o n s  (Haugen, Dixon & D i c k e l ,  1958).  A r e ­
c e n t  r e f in em en t  o f  t h e  Jacobson t r ea tm e n t  ( B e r n s t e in  & Borkovec,  
1973) has r e s u l t e d  i n  a r e l a t i v e l y  b r i e f ,  s t a n d a r d i z e d  p r o g r e s s iv e  
r e l a x a t i o n  program more s u i t a b l e  f o r  r e s e a r c h  purposes  than the  
o r i g i n a l  l e n g th y  v e r s io n .
A rev iew o f  c u r r e n t  l i t e r a t u r e  has r e v e a l e d  a few c o n t r o l l e d  
s t u d i e s  which compare th e  e f f e c t i v e n e s s  of EMG feedback wi th  t h a t  
o f  p r o g r e s s i v e  r e l a x a t i o n  in  reducing m uscu lar  t e n s io n  l e v e l s  
(Coursey & F r a n k e l ,  1974; R e in k in g ,  Tamayo & Morgot ,  1975;
S ta p le s  & Coursey,  1975).  The r e s u l t s  of  t h e s e  s t u d i e s  were in  
general  agreement  t h a t  EMG fe edback i s  s u p e r i o r  t o  p r o g r e s s iv e  
r e l a x a t i o n  t r a i n i n g  wi th  r e g a r d  t o  the  speed o f  l e a r n i n g  and the  
depth o f  r e l a x a t i o n  o b t a i n e d .  In a l l  o f  the  af o rem en t ioned  s t u d ­
i e s ,  however,  t h e  s u b j e c t s  employed were c l a s s i f i e d  as normal ,
i . e . ,  t h ey  d id  n o t  e x h i b i t  undue s t r e s s  r e a c t i o n s  under th e
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exper imenta l  c o n d i t i o n s .  No s t u d i e s  were found in  which t h e  com­
p a r a t i v e  e f f e c t i v e n e s s  o f  t h e s e  two r e l a x a t i o n  t r e a tm e n ts  were 
examined wi th  r e g a rd  t o  th e  r e d u c t i o n  o f  s t r e s s  r e a c t i o n s  under 
n a t u r a l ,  s t r e s s - p r o v o k i n g  c i r c u m stan ces .
C. R a t io n a l e
Given the above c o n s i d e r a t i o n s ,  i t  would seem t h a t  the  pro­
posed s tudy may a i d  i n  answer ing q u es t i o n s  which a r e  both p e r t i ­
nen t  and a p p r o p r i a t e  t o  t h e  p r e s e n t  s t a t e  o f  knowledge concerning 
the  use o f  r e l a x a t i o n  t r a i n i n g  a s  a means o f  re d u c in g  s t r e s s  r e ­
a c t i o n s  in r e a l - l i f e  s i t u a t i o n s .
The b a s i c  premise  u n d e r ly in g  the  proposed s t u d y  i s  t h a t  
through r e l a x a t i o n  o f  muscular  t e n s i o n ,  s t r e s s  r e a c t i o n s  can be 
reduced .  Al though ex pe r i m en ta l  evidence  tends  t o  sup po r t  such a 
view (Ja cobson,  1939;  P au l ,  1969a; P au l ,  1969b; G a r r e t t  & S i l v e r ,  
1972; Coursey & F r a n k e l ,  1974; R einking ,  Tamayo & Morgot,  1975) ,  
some c o n f l i c t i n g  ev id en c e  i s  r e p o r t e d  (Wilson & Wilson,  1970; 
Connor, 1974; Davidson & N eufel d ,  1974).  On t h e  b a s i s  o f  e v i ­
dence p r e s en t ed  above (s ee  S ec t io n  I . ,  B . ) ,  t h i s  s tudy  f u r t h e r  
hypo thes ize s  t h a t  EMG feedback w i l l  be s u p e r i o r  t o  p r o g r e s s iv e  
r e l a x a t i o n  in  re duc ing  s t r e s s  r e a c t i o n s  in  d e n t a l  p a t i e n t s .  I t  
would seem v a l u a b l e  t o  i n v e s t i g a t e  t h e s e  proposed hypotheses  on 
the  grounds t h a t  t h e  t r a i n i n g  measures involved o f f e r  the  p o s s i ­
b i l i t y  o f  c o n t r o l  o v e r  uncom fo r ta b le ,  i f  no t  harmful symptoms.
I I .  S p e c i f i c  Aims
The s p e c i f i c  aims o f  t h i s  proposal  a r e  (1) t o  t r a i n  s u b j e c t s  
to o b t a i n  l e v e l s  o f  deep r e l a x a t i o n  through EMG feedback and
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p r o g r e s s iv e  r e l a x a t i o n  t e c h n i q u e s ;  (2) t o  provide  an adequate  
c o n t ro l  group by holding c o n s t a n t  a l l  v a r i a b l e s  except  the e x p e r i ­
mental t r e a t m e n t s ;  (3) t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  the r e ­
l a x a t io n  t r a i n i n g  in  r e d u c in g  s t r e s s  r e a c t i o n s  by comparing the  
t r e a t m e n t  groups  wi th  the  c o n t r o l  group;  and (4) t o  a s s e s s  the  
e f f e c t i v e n e s s  o f  EMG feedback in  comparison to p r o g r e s s iv e  r e l a x a ­
t i o n  wi th  r e g a r d  to  the  r e d u c t i o n  o f  s t r e s s  r e a c t i o n s  in  a r e a l -  
l i f e  s i t u a t i o n .
I I I .  Method
A. S e l e c t i o n  o f  Subject s
A l i s t  o f  p a t i e n t s  c l a s s i f i e d  as  h ig h ly  prone to  s t r e s s  r e a c ­
t i o n s  in a d e n t a l  s e t t i n g  w i l l  be compi led by a d e n t i s t  from h is  
t o t a l  f i l e  o f  p a t i e n t s  on t h e  b a s i s  o f  the  d e n t i s t ' s  o b s e rv a t io n s  
over  t ime and a l s o  on p a t i e n t s '  verbal  r e p o r t s  t o  him. The pa­
t i e n t s  w i l l  be c o n t a c t e d  by phone by th e  d e n t i s t  t o  determine 
t h e i r  i n t e r e s t  i n  p a r t i c i p a t i n g  in a s tudy  of  t r e a t m e n t  t e c h ­
niques  aimed a t  th e  r e d u c t i o n  o f  s t r e s s  r e a c t i o n s  in  den ta l  s i t u ­
a t i o n s .  Those p a t i e n t s  i n t e r e s t e d  w i l l  be scheduled f o r  a b r i e f  
i n i t i a l  i n t e r v i e w  and d en ta l  ex amina t ion .  Any p a t i e n t  c u r r e n t l y  
us ing drugs o r  being seen r e g u l a r l y  by o t h e r  h e a l t h  s e r v i c e  p ro ­
v i d e r s  w i l l  be excluded from th e  s tu d y .  Those incl uded  must 
r e q u i r e  d e n t a l  work o f  a non-emergency n a tu r e  e n t a i l i n g  a t  l e a s t  
two s e p a r a t e  den ta l  ap p o in tm en t s .  The f i n a l  l i s t  w i l l  in c lude  
21 s u b j e c t s  who w i l l  be randomly a s s ig n e d  to  one o f  t h r e e  groups 
(N = 7 e a c h ) :  EMG feedback t r a i n i n g ,  p ro g r e s s iv e  r e l a x a t i o n
t r a i n i n g ,  o r  s e l f - r e l a x a t i o n  c o n t r o l .
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B. Measures
The fo l lo w in g  dependent  measures w i l l  be used to  determine 
the  e f f e c t i v e n e s s  o f  r e l a x a t i o n  t r a i n i n g  in  reduci ng  the  s t r e s s  
r e a c t i o n s  o f  d e n t a l  p a t i e n t s :  e l ec t ro m yogra ph ic  (EMG) reco rd in g s
o f  muscle p o t e n t i a l  based on ave rage  i n t e g r a l  m i c r o v o l t s ;  t h e  
Dental Anxiety Scale  (DAS) (Corah,  1969);  and th e  S t a t e - T r a i t  
Anxiety Inven to ry  (STAI-Sta te  and STAI-Trai t )  ( S p i e l b e r g e r ,  
Gorsuch & Lushene,  1970) .
The r e l i a b i l i t y  o f  the  Dental Anxie ty  Scale  was e s t i m a t e d  f o r  
both i n t e r n a l  c o n s i s t e n c y  and s t a b i l i t y  ove r  t ime  (Corah,  1969).
A c o r r e l a t i o n  c o e f f i c i e n t  o f  0 .86 was ob ta in ed  from a sample o f  
s t u d e n t s  complet ing  th e  DAS. A t e s t - r e t e s t  c o e f f i c i e n t  o f  0 .82 
was found a f t e r  a d m i n i s t e r i n g  the DAS t w i c e ,  w i th  t h r e e  months 
i n t e r v e n in g  between t e s t i n g .  The v a l i d i t y  of  t h e  DAS was e s t i ­
mated by c o r r e l a t i n g  d e n t i s t  r a t i n g s  o f  t h e  a n x i e t y  l e v e l s  o f  
p a t i e n t s  t o  the  DAS s c o r e s  o f  thos e  same p a t i e n t s ,  w i th  a c o e f f i ­
c i e n t  o f  0 .42 (p < 0 .01)  being o b t a in e d .
Es t ima tes  o f  the  r e l i a b i l i t y  and v a l i d i t y  o f  the  S t a t e - T r a i t  
Anxie ty  In vento ry  have been r e p o r t e d  by S p i e l b e r g e r ,  Gorsuch,  and 
Lushene (1970).  The i n t e r n a l  co n s i s t e n c y  o f  bo th  t h e  STAI-State 
and t h e  STAI-Trai t  s c a l e s  were shown t o  be comparable in t e s t s  of 
high school  and c o l l e g e  s t u d e n t s ,  wi th  c o r r e l a t i o n  c o e f f i c i e n t s  
ranging from 0 .8 3  to  0 .9 2 .  The t e s t - r e t e s t  r e l i a b i l i t y  o f  t h e  
S T A I - t r a i t  s c a l e  was found to  be r e l a t i v e l y  high a f t e r  a 104 day 
t e s t  i n t e r v a l  ( r  = 0 .77  f o r  f emales ;  r  = 0 .73  f o r  m a l e s ) ,  w h i l e  
the  r e l i a b i l i t y  f o r  t h e  STAI-State s c a l e  f o r  t h e  same s u b j e c t s
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tended t o  be low ( r  = 0.31 f o r  fema les ;  r  = 0 .3 3  f o r  m a les ) .  
Concurrent  v a l i d i t y  was checked by c o r r e l a t i n g  th e  STAI-Trai t  
s ca le  w i th  th e  IPAT Anxie ty  Scale  ( C a t t e l l  & S c h e i e r ,  1963) and 
the T ay lo r  (1953) M an i fe s t  Anxiety S ca le  (TMAS). The c o r r e l a ­
t ions  f o r  p s y c h i a t r i c  p a t i e n t s  were found to  be 0.77 (STAI-Tra i t  
vs .  IPAT) and 0 .83  (STAI-Tra i t  vs.  TMAS). The c o n s t r u c t  v a l i d i t y  
o f  the  STAI-Sta te  s c a l e  was suppor ted by group means which p ro ­
g r e s s i v e l y  i n c r e a s e d  from 32.70 to  50.03 under f o u r  co n d i t i o n s  
ranging from n o n s t r e s s f u l  t o  h ighly  s t r e s s f u l .
B. Exper imental  Procedure
During the  f i r s t  p o r t i o n  o f  the i n i t i a l  den ta l  app o in tm en t  in 
which a c t u a l  d en ta l  work w i l l  o ccu r ,  b a s e l i n e  f r o n t a l  i s  EMG r e a d ­
ings w i l l  be t ak en .  A f t e r  a t h re e -m inu te  a d a p t a t i o n  p e r i o d ,  whi l e  
the  p a t i e n t  i s  s e a t e d  in  the  denta l  c h a i r ,  the  b a s e l i n e  EMG r e a d ­
ings w i l l  be r eco rded  once eve ry  ten seconds  f o r  a t h r e e -m i n u te  
per iod  and averaged  to  o b t a in  a s i n g l e  s c o r e .  A f t e r  removal o f  
the e l e c t r o d e s  each s u b j e c t  w i l l  complete a s e t  of  s e l f - r e p o r t  
measures i n c l u d i n g  the  Dental  Anxiety Scale  (DAS) (Corah,  1969) 
and t h e  S t a t e - T r a i t  Anxie ty  Inventory  (STAI) ( S p i e l b e r g e r ,
Gorsuch & Lushene,  1970).  At the  conc lu s ion  o f  the i n i t i a l  den­
t a l  appointment  a l l  s u b j e c t s  in each o f  th e  t h r e e  groups  w i l l  be 
scheduled f o r  ten t r a i n i n g  o r  cont ro l  s e s s i o n s  t o  e x t e n d  ove r  a 
four-week p e r io d .  Ses s ions  w i l l  be sch edu led  wi th  a t  l e a s t  one 
day i n t e r v e n i n g  between s e s s i o n s .
S u b je c t s  in t h e  p r o g r e s s i v e  r e l a x a t i o n  group w i l l  r e c e i v e  ten  
t r a i n i n g  s e s s i o n s  o f  from 40 to  10 minutes  in  l e n g th  in the
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manner s t a n d a r d i z e d  by Berns te in  and Borkovec (1973) .  The longer  
t ime p e r io d s  w i l l  be n e c e s s a r y  f o r  complet ion  o f  t r a i n i n g  during 
the  f i r s t  t h r e e  s e s s io n s  wi th s e s s io n  l en g th  d e c r e a s in g  as the 
t r a i n i n g  p r o g r e s s e s .  Each s u b j e c t  w i l l  be encouraged to  p r a c t i c e  
r e l a x a t i o n  a t  home in t h e  same way th ey  had d u r in g  t r a i n i n g  s e s ­
s io n s  f o r  two 15-minute per iods  each day. Data s h e e t s  f o r  r e c o r d ­
ing home p r a c t i c e  in fo rm a t ion  w i l l  be p rov ided  each s u b j e c t  and 
w i l l  i n c lu d e  f o u r  i t em s ;  (1) t h e  l en g th  o f  s e s s i o n ,  (2) the  t ime 
o f  o c c u r r e n c e ,  (3) a 5 po in t  r a t i n g  s c a l e  e v a l u a t i n g  the  depth of  
r e l a x a t i o n  o b t a i n e d ,  and (4) a space  f o r  comments.
S u b je c t s  i n  the  EMG feedback group w i l l  a l s o  r e c e i v e  ten 
t r a i n i n g  s e s s i o n s .  Each ses s io n  w i l l  be a uni form len gth  o f  20 
minutes  (Budzynski & S toyva ,  1969).  As in  t h e  o t h e r  t r ea tm e n t  
group,  s u b j e c t s  w i l l  be encouraged t o  p r a c t i c e  r e l a x a t i o n  a t  home 
in a r e c l i n i n g  p o s i t i o n  and w i l l  be asked to  r e c o r d  t h i s  informa­
t i o n .  I n s t r u c t i o n s  f o r  home p r a c t i c e  in  r e l a x a t i o n  w i l l  c o r r e ­
spond t o  those  i n s t r u c t i o n s  g iven to  th e  p r o g r e s s i v e  r e l a x a t i o n  
group,  i . e . ,  t h ey  w i l l  be asked to  r e l a x  in  t h e  same way as they 
had d u r i ng  t r a i n i n g  s e s s i o n s  but  w i th o u t  t h e  a i d  o f  i n s t ru m en ta ­
t i o n .
As wi th  s u b j e c t s  i n  the  t r e a t m e n t  g ro u p s ,  c o n t r o l  su b j ec t s  
w i l l  meet wi th  the  expe r i m en ter  f o r  t en  s e s s i o n s .  No t r a i n i n g  
w i l l  be g iv en ,  but  the s u b j e c t s  w i l l  be a ske d  to  r e l a x  themselves 
wh i l e  r e c l i n i n g  f o r  a 20 -minute p e r io d .  Home r e l a x a t i o n  i n s t r u c ­
t i o n s  w i l l  cor respond t o  those  o f  t h e  o t h e r  two g ro u p s .  M ate r ia l
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f o r  home p r a c t i c e  i n f o r m a t io n  w i l l  a l s o  be i d e n t i c a l  wi th  t h a t  
g iven the  o t h e r  g rou ps .
In a l l  t h r e e  groups  muscle p o t e n t i a l  leve l  w i l l  be recorded  
a t  f i v e  eq u a l l y  spaced 20 -second i n t e r v a l s  throughout  each s e s ­
s io n .  Five  s e p a r a t e  EMG re a d in g s  w i l l  be taken during each 20- 
second i n t e r v a l .  In t h e  p ro g r e s s i v e  r e l a x a t i o n  group r e c o r d i n g s  
w i l l  be made only d u r i n g  th o se  p e r io d s  when the  s u b j e c t s  have 
been i n s t r u c t e d  t o  r e l a x .
Treatment  and c o n t r o l  s e s s i o n s  w i l l  be conducted in the  
phy s ica l  th e ra p y  room o f  a p h y s i c i a n ' s  o f f i c e  immediately a d j a ­
cen t  t o  th e  o f f i c e  o f  t h e  p a r t i c i p a t i n g  d e n t i s t .  The room i s  
well  i n s u l a t e d  from sound on a l l  s i d e s .  During r e l a x a t i o n  s e s ­
s ions  s u b j e c t s  w i l l  r e c l i n e  on a h o s p i t a l - t y p e  bed wi th  th e  
expe r im en te r  s e a t e d  i n  a nea rby c h a i r .  The ex pe r i m en ter  w i l l  
have a c l e a r  view o f  both  the  s u b j e c t  and the e lec t romyograph.
The myograph, however,  w i l l  be sc r een e d  from view o f  t h e  sub­
j e c t s .
Where p o s s i b l e ,  t h e  second den ta l  appointment  w i l l  be sched­
uled w i t h i n  two weeks a f t e r  complet ion  of  the t e n  r e l a x a t i o n  
s e s s i o n s .  EMG r e c o r d i n g s  o f  muscle p o t e n t i a l  l e v e l s  and s e l f -  
r e p o r t  d a t a  w i l l  be c o l l e c t e d  in an i d e n t i c a l  nanner  as t h a t  
c o l l e c t e d  dur ing t h e  f i r s t  d e n ta l  appointment .
EMG measures w i l l  be re co rd ed  from an Autogen 1500 Feedback 
Myograph us ing s t a n d a r d  f r o n t a l i s  placements two inches  on e i t h e r  
s i d e  o f  c e n t e r  fo r eh ea d  and one inch above each eyebrow (Venables
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& M a r t i n ,  1967).  A ground e l e c t r o d e  w i l l  be t aped to  th e  f o r e ­
head midway between the  o t h e r  two e l e c t r o d e s .
S u b je c t s  in  the  EMG feedback group w i l l  r e c e i v e  a u d i t o r y  f e e d ­
back o f  t h e i r  c u r r e n t  ongoing l ev el  o f  muscular  t en s io n  via  
s t e r e o p h o n i c  headphones.  This feedback w i l l  be given to  th e  sub­
j e c t s  in  th e  form of  c l i c k s  which a r e  l o g a r i t h m i c a l l y  p r o p o r t i o n ­
al to  th e  l e v e l  o f  EMG a c t i v i t y  being moni to red.  All  meter  
r e a d in g s  w i l l  be based on ave rage  i n t e g r a l  m i c r o v o l t s .
C. Human Exper imenta t ion C o n s id e ra t io n s
1. E l e c t r i c a l  r e c o rd i n g .  The r e co r d in g  of  p h y s i o l o g i c a l  mea­
s u r e s  w i l l  employ non - in v as iv e  t e c h n i q u e s ,  i . e . ,  t h e r e  w i l l  be no 
punc tu re  o f  t h e  skin  and no dev ice s  w i l l  be in t ro d u ce d  i n t o  body 
a p e r t u r e s .  In r a r e  i n s t a n c e s  e l e c t r o d e  a p p l i c a t i o n  has caused 
some d i s c o m f o r t  and i r r i t a t i o n  t o  the  s k i n .  These e f f e c t s  a r e  
minimal and d i s a p p e a r  w i t h i n  a few hours  a f t e r  t h e  e l e c t r o d e s  ar e  
removed. An occas ional  s u b j e c t  may have sk in  i r r i t a t i o n  due t o  
t h e  c l e a n s i n g  procedures  n ec e s sa ry  f o r  th e  p ro p e r  e l e c t r o d e  con­
t a c t  o r  may have an a l l e r g i c  r e a c t i o n  t o  th e  e l e c t r o d e  p a s t e .
With t h e  o cc u r re n c e  o f  any unusual  sk in  r e s p o n s e ,  t h e  s u b j e c t  
w i l l  be t e r m i n a t e d .
2.  P sy ch o lo g ica l  t e s t s ,  e t c .  All  i n f o r m a t io n  ga ined  r e g a r d ­
ing  i n d i v i d u a l  s u b j e c t s  w i l l  be he ld  in  s t r i c t  c o n f id e n ce .  Sub­
j e c t s  w i l l  be a s s igned  a code number and only  t h i s  number w i l l  be 
used t o  i d e n t i f y  s u b j e c t s  on psycho logica l  t e s t s ,  per sonal  h i s t o -  
t i e s ,  e t c .  The key to  th e  code numbers w i l l  be kep t  in  a s ec u re  
l o c a t i o n  under  th e  co n t ro l  o f  t h e  ex p e r i m en te r .
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3. Informed c o n s e n t .  Before  e n t e r in g  th e  s t u d y ,  s u b j e c t s  
w i l l  read and s ign  a consen t  form.  Any q u e s t i o n s  r e g a r d in g  the  
procedures  o r  purposes  o f  the  s t u d y  w i l l  be f u l l y  ex p la in e d  to  
th e  s u b j e c t .  Only in fo rm a t ion  r e g a rd in g  p sy ch o lo g ica l  t e s t  
s c o r e s  w i l l  be  w i th h e ld .
IV. S t a t i s t i c a l  A n a ly s i s  o f  Data
A. EMG Data from Tra in ing  and Control  Ses s ions
Data c o l l e c t e d  dur in g  the  t r a i n i n g  and c o n t r o l  s e s s i o n s  w i l l  
be averaged f o r  each s u b j e c t  ov er  each of th e  ten  s e s s i o n s  y i e l d ­
ing ten  s c o r e s  expr es sed  in a ve ra ge  m ic ro vo l t s  pe r  s e s s i o n .  This 
data  w i l l  be ana ly zed  through an a n a l y s i s  o f  v a r i a n c e  us ing  a r e ­
pea ted  measures  d es ign .  I n d iv id u a l  compar isons w i l l  be used in 
o r d e r  to  de t e r m in e  which t r e a t m e n t  groups d i f f e r  s i g n i f i c a n t l y .  
L in ea r  t e s t s  f o r  t r e n d s  w i l l  be computed to  i n d i c a t e  i f  l e a r n i n g  
has occ u rr ed  a c r o s s  s e s s i o n s .
B. EMG Data from Dental  Appointments
The EMG d a t a  c o l l e c t e d  w i l l  be averaged s e p a r a t e l y  f o r  each 
o f  th e  two d e n t a l  appointments y i e l d i n g  two s c o r e s  ex p ressed  in  
ave rage  m i c r o v o l t s  per  appo in tm en t .  The d a t a  w i l l  be ana lyzed  
wi th  a 3 X 2 ( t r e a t m e n t  x appointmen t)  a n a l y s i s  o f  v a r i a n c e .  
In d iv idua l  com par isons  w i l l  be made.
C. The Denta l  Anxie ty  Sca le  and th e  S t a t e - T r a i t  Anxie ty  Inven to ry  
The d a t a  c o l l e c t e d  from t h e s e  measures w i l l  be an a ly zed  sepa­
r a t e l y ,  b u t  i n  the  same manner,  us ing a 3 x 2 ( t r e a t m e n t  x 
appoin tment )  a n a l y s i s  o f  v a r i a n c e .  Again i n d i v i d u a l  comparisons
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w i l l  be made to  de ter m in e more s p e c i f i c a l l y  where s i g n i f i c a n t  
d i f f e r e n c e s  a r e  o c c u r r i n g .
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BRIEF DENTAL AND MEDICAL HISTORY
Name . Date------------------------------------------------------------
A d d r e s s ___________________________ Phone
Age ___  Occupat ion ______________________________ M ar i ta l  S ta tu s  ___
P le a s e  mark the  answ er( s )  which most  c l o s e l y  app ly  t o  you.
1 . At  what age d id  you have jOur  f i r s t  d e n t a l  appointment?
a .  Between 1 to  5 y ea rs  o f  age .
b .  Between 6 t o  10 y ea r s  o f  age .
c .  Between 11 to  15 y ea r s  o f  age .
d.  Between 16 to  20 y ea r s  o f  age .
e .  A f t e r  age 20.
2.  By age 18 app rox im a te ly  how many t e e t h  d i d  you have t h a t  were
f i l l e d ?
a .  None.
b .  1 to 5.
c .  6 to 10 .
d .  11 to  15.
e .  16 o r  more.
3. By age 18 how many permanent t e e t h  had been e x t r a c t e d  because  of
decay?
a .  None.
b .  1 .
c .  2 .
d.  3.
e .  4 o r  more.
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I s  "going to  th e  d e n t i s t "  a d i f f i c u l t  ex p e r i en c e  f o r  any o f  the mem­
b e r s  o f  your  family?
a .  Mother.
b .  F a t h e r .
c .  S i s t e r .
d.  B ro the r .
e .  Wife o r  husband.
f .  Daughter.
g .  Son.
h.  Other  (p l e a s e  s p e c i f y )  ____________________________________________.
5. Rank o r d e r  those  events  you f ind  t o  be t h e  most  d i s t u r b i n g  p a r t s  o f  
t h e  d en ta l  ex pe r i ence .  (Rank t h e s e  ev e n t s  from 1, the  most d i s t u r b ­
in g ,  t o  5 o r  6 , the  l e a s t  d i s t u r b i n g . )
 a .  S i t t i n g  in the w a i t i n g  room.
 b.  S i t t i n g  in the d en ta l  c h a i r  b e f o r e  the  d e n t i s t  begins  work.
 c .  I n j e c t i o n  o f  the  a n e s t h e t i c .
  d.  Noise o f  the  d r i l l .
  e .  The den ta l  procedure  i t s e l f .
 f .  Other (p l e a s e  s p e c i f y )  _______________________________________ .
6 . Are you c u r r e n t l y  under the  ca re  o f
a .  a p h y s i c i a n .
b .  a p s y c h i a t r i s t .
c .  a p s y c h o l o g i s t .
d.  none o f  the  above.
7. Do you r e g u l a r l y  use any m ed ica t ion o r  drugs?
a .  Yes (p l e a s e  s p e c i f y )  _______________________________________________.
b .  No.
8 . B r i e f l y  d e s c r i b e  any memorable d en ta l  ex p e r i e n ce  you have had du r­
ing yo ur  l i f e  t ime .  (Use t h e  back o f  t h i s  page ,  i f  n e c e s s a r y . )
9 .  Has t h e  d i s t r e s s  you have ex pe r i enced  in  th e  denta l  s e t t i n g  ever  
kep t  you from s e e in g  th e  d e n t i s t  r e g u l a r l y ?  ( I f  your answer  i s  
"yes"  p l e a s e  go i n t o  more d e t a i l . )
APPENDIX C 
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CONSENT FORM
I ,  _________________________________ , v o l u n t a r i l y  consen t  t o  p a r t i ­
c i p a t e  in th e  i n v e s t i g a t i o n  e n t i t l e d :  "The E f f e c t s  o f  EMG Feedback and
P r o g r e s s iv e  R e lax a t io n  T ra in ing  on the  Reduct ion o f  S t r e s s  Reac t ions  in 
Dental  P a t i e n t s , "  the  purpose o f  which has  been exp la ined  to  me by Dr. 
Terry  P. M i l l e r .  I t h e r e b y  a u t h o r i z e  Martha P. M i l l e r ,  and such a s s i s t ­
a n t s  a s  she may d e s i g n a t e ,  to  conduct  t h e  fo reg o in g  i n v e s t i g a t i o n  in 
which I w i l l  s e r v e  as a s u b j e c t .
Benefi  t s
Al though no a s s u r a n ce  can be made t h a t  the  expe r iment  w i l l  bene­
f i t  me wi th r e g a r d  to  t h e  r e d u c t i o n  o f  s t r e s s  r e a c t i o n s  in a dent a l  s e t ­
t i n g  ( s i n c e  r e s u l t s  from i n v e s t i g a t i o n a l  s t u d i e s  canno t  be p r e d i c t e d ) ,  I 
r e a l i z e  t h a t  the  in fo rm at ion  gai ned  may c o n t r i b u t e  t o  an under s tanding 
o f  t h e  e f f e c t s  o f  EMG feedback and p r o g r e s s i v e  r e l a x a t i o n  on s t r e s s  reac­
t i o n s .
I t  i s  my und er s ta nd in g  t h a t ,  i f  I complete my t r a i n i n g  and den­
t a l  appoin tment s  as a s u b j e c t ,  I w i l l  r e c e i v e  a tw e n t y - f iv e  p e r c e n t  
d i s c o u n t  on a l l  d en t a l  s e r v i c e s  performed dur ing th e  s tudy .  F u r t h e r ,  I 
un d e r s ta n d  t h a t  no ch a rg es  w i l l  be made f o r  t h e  i n i t i a l  d en ta l  examina­
t i o n  o r  f o r  t h e  r e l a x a t i o n  t r a i n i n g  program.
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Risks
The r i s k s  i nv ol ved a r e  minimal and s p e c i f i c a l l y  i n c lu d e :  (1)
p o s s i b l e  sk in  i r r i t a t i o n  due to  c l e a n s i n g  p ro ced ure s  nec es sary  f o r  prop­
e r  e l e c t r o d e  c o n t a c t ;  and ( 2 ) p o s s i b l e  a l l e r g i c  r e a c t i o n  to  e l e c t r o d e  
p a s t e .
I unde r s ta nd  t h a t  t h e  i n v e s t i g a t o r s  and t h e i r  a s s i s t a n t s  w i l l  
take  ev e ry  p r e c a u t i o n  c o n s i s t e n t  w i th  the  b e s t  d e n t a l  p r a c t i c e  and ex­
pe r im enta l  p rocedure s .
I a l s o  un d e r s ta n d  t h a t :
1.  By s i g n in g  th e  conse nt  form I have n o t  waived any o f  my 
legal  r i g h t s  o r  r e l e a s e d  th e  i n v e s t i g a t o r s  from l i a b i l i t y  f o r  n e g l i ­
gence.  I may revoke my consent  and wi thdraw from t h i s  s tudy  a t  any 
t ime.
2 .  P sycho log ica l  t e s t s  ( th e  Dental  Anxie ty  and the  S t a t e - T r a i t  
Anxie ty  In v en to r y )  a d m i n i s t e r e d  to  me w i l l  be t r e a t e d  as c o n f i d e n t i a l  
and w i l l  r e c e i v e  a code number so t h a t  they w i l l  remain anonymous when 
f i l e d .  In no case  w i l l  any use be made o f  t h e s e  t e s t s  o t h e r  than t h e i r  
a p p l i c a t i o n  to  exp er imen ta l  a n a l y s i s .
I v o l u n t a r i l y  ag r ee  to  p a r t i c i p a t e  i n  t h e s e  s t u d i e s ,  and I 
unde r s ta nd  t h a t  I am f r e e  t o  wi thdraw t h i s  c o n s e n t  and to  d i s c o n t i n u e  
my p a r t i c i p a t i o n  a t  any t ime .
( D e n t i s t ' s  S i g n a t u r e  a s  
R espons ib le  I n v e s t i g a t o r )
I P a r t i c i p a n t ' s  S ig n a tu r e ;
( P r i n c i p a l  I n v e s t i g a t o r ' s  S ig n a tu r e ) (W itn ess '  S ig n a tu re )
( I d e n t i f i c a t i o n  Number) (Date)
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I d e n t i f i c a t i o n  Number
DENTAL QUESTIONNAIRE 
(DAS)
P le a s e  p lace  a check mark be fo re  th e  answer which most c l o s e l y  a p p l i e s  
t o  you.
1. As you w a i t  f o r  y o u r  denta l  appointment  t o  beg in ,  how do you f e e l ?
a .  I look forward to  i t  as a reasonab ly  en jo y ab le  e x p e r i en ce .
b.  I d o n ' t  ca re  one way or the  o t h e r .
c .  I am a l i t t l e  uneasy about  i t .
d.  I am a f r a i d  t h a t  i t  w i l l  be unp lea sa n t  and p a i n f u l .
e .  I am very f r i g h t e n e d  of  what the  d e n t i s t  might  do.
2.  When you were w a i t i n g  in  th e  d e n t i s t ' s  r e c e p t i o n  room f o r  your  t u rn  
in  the  c h a i r ,  how d i d  you f e e l ?
a .  So anxious  t h a t  I broke ou t  in  a sweat  o r  a l m os t  f e l t  p h y s i c a l ­
ly  s i c k .
b.  Anxious.
c .  Tense.
d. A l i t t l e  uneasy.
e .  Relaxed.
3.  You a r e  i n  the  d e n t i s t ' s  c h a i r  w a i t i n g  whi le  he g e t s  h i s  d r i l l  
ready t o  begin  working on your  t e e t h .  How do you th i n k  you w i l l  
f e e l ?
a .  So anxious  t h a t  I might  break ou t  in  a sweat o r  a lmost  f e e l  
p h y s i c a l l y  s i c k .
b.  Anxious.
c.  Tense.
d.  A l i t t l e  uneasy.
e .  Relaxed.
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4. You a r e  in  t h e  d e n t i s t ’s c h a i r  t o  have y o u r  t e e t h  c l ea n ed .  While 
you a r e  w a i t i n g  and t h e  d e n t i s t  i s  g e t t i n g  o u t  the  ins t rum ent s  
which he w i l l  use t o  s c r ap e  you r  t e e t h  ar oun d t h e  gums, how do you 
th in k  you w i l l  f e e l ?
a.  Relaxed.
b. A l i t t l e  uneasy.
c.  Tense .
d. Anxious .
e .  So anxious  t h a t  I might  break ou t  in a swea t  o r  a lmost feel  
p h y s i c a l l y  s i c k .
57
SELF-EVALUATION QUESTIONNAIRE 
Developed by C. D. S p i e l b e r g e r ,  R. L. Gorsuch and R. Lushene
STAI FORM X-1
Name Date
DIRECTIONS: A number o f  s t a t e m e n t s  which
people have used t o  d e s c r i b e  themselves  
a r e  given below.  Read each s t a t e m e n t  and 
then blacken in  t h e  a p p r o p r i a t e  c i r c l e  to  
the r i g h t  o f  t h e  s t a t e m e n t  to  i n d i c a t e  
how you f e e l  r i g h t  now, a ^  t h i s  moment. 
There a r e  no r i g h t  o r  wrong answers .  Do 
not  spend too  much t im e  on any one s t a t e ­
ment,  b u t  g ive  th e  answer  which seems to  
d e s c r i b e  you r  p r e s e n t  f e e l i n g s  b e s t .
1. I f e e l  calm ...................................................................................
2. I f e e l  s ec u re  ..............................................................................
3. I am t e n s e  ...................................................................................
4. I am r e g r e t f u l  ..........................................................................
5. I f e e l  a t  ea se  ..........................................................................
6 . I f e e l  u p s e t  ..............................................................................
7. I am p r e s e n t l y  worrying  ov e r  p o s s i b l e  m i s fo r t u n e s
8 . I f e e l  r e s t e d  ...............................................................................
9. I f e e l  anx ious  ..........................................................................
10. I fe e l  c o m fo r ta b l e  .................................................................
11. I f e e l  s e l f - c o n f i d e n t  ............................................................
12. I f e e l  nervous  ..........................................................................
zo co . rez re -5o -J ><
r * C/Î o>o r*- B
Ù* a re co
£ »< 3"a* 3"
Oi cn 1/1
r f o O
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
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13. I am j i t t e r y  .........................................
14. I f e e l  "high s t ru ng "  .......................
15. I am r e l a x e d  .........................................
16. I f e e l  c o n t e n t  .....................................
17. I am w o r r i e d  .........................................
18. I f e e l  o v e r - e x c i t e d  and r a t t l e d
19. I f e e l  j o y f u l  .....................................
20. I f e e l  p l e a s a n t  ................................
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
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SELF-EVALUATION QUESTIONNAIRE 
STAI FORM X-2
Name __________________________________________________  Date_____________
DIRECTIONS: A number o f  s t a t em en t s  which 
peop le  have used t o  d e s c r i b e  themselves  
a r e  given below. Read each s t a t em en t  and
then blacken in  t h e  a p p r o p r i a t e  c i r c l e  t o  ^
the  r i g h t  of  the  s t a t e m e n t  t o  i n d i c a t e  g.  ^
how you g e n e r a l l y  f e e l . There a r e  no o  ™ <<
r i g h t  or wrong answers .  Do no t  spend to o  o  “  s
much time on any one s t a t e m e n t ,  bu t  g ive ^  I  Ü  o
t h e  answer which seems t o  d e s c r i b e  how » *  ^
you g e n e r a l l y  f e e l .  "  S  o
21.  I f e e l  p l e a s a n t   1 2  3 4
22. I t i r e  q u i c k l y   1 2  3 4
23. I f e e l  l i k e  c r y i n g   1 2  3 4
24. I wish I could  be as  happy as o t h e r s  seem t o  b e .  . . 1 2  3 4
25.  I am lo s in g  o u t  on t h i n g s  because I c a n ' t  make up
my mind soon e n o u g h   1 2  3 4
26. I f e e l  r e s t e d   1 2  3 4
27. I am "calm, c o o l ,  and c o l l e c t e d "   1 2  3 4
28.  I f e e l  t h a t  d i f f i c u l t i e s  a r e  p i l i n g  up so t h a t  I
c a n n o t  overcome t h e m   1 2  3 4
29.  I worry too much o ve r  something t h a t  r e a l l y  d o e s n ’ t
m a t t e r   1 2  3 4
30. I am h a p p y   1 2  3 4
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31. I am i n c l i n e d  t o  take  t h in g s  h a r d  1 2 3 4
32. I l ack  s e l f - c o n f i d e n c e  1 2 3 4
33. I f e e l  s e c u r e  1 2 3 4
34. I t r y  t o  avoid  fa c in g  a c r i s i s  o r  d i f f i c u l t y ..............................1 2 3 4
35. I f e e l  b l u e  1 2 3 4
36. I am c o n t e n t .................................................................................................. 1 2 3 4
37. Some u n im port an t  thought  runs through my mind and
b o t h e r s  m e ..................................................................................................... 1 2 3 4
38. I t a k e  d i sappo in tment s  so keenly t h a t  I c a n ' t  pu t
them o u t  o f  my m i n d ...............................................................................1 2 3 4
39. I am a s t eady  p e r s o n ................................................................................ 1 2 3 4
40. I become t en se  and ups et  when I t h i n k  abou t  my
p r e s e n t  c o n c e r n s ....................................................................................... 1 2 3 4
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EMG RECORD 
DENTAL APPOINTMENT
3-Minute EMG Recording 
F i r s t  Appointment
Date ______________
Time
Seconds I n t o  
I n t e r v a l M ic ro vo l t s
1 s e c .
11 s e c .
21 s e c .
31 s e c .
41 s e c .
51 s e c .
61 s e c .
71 s e c .
81 s e c .
91 s e c .
101 s e c .
I l l  s e c .
121 s e c .
131 s e c .
141 s e c .
151 s e c .
161 s e c .
171 s e c .
180 s e c .
Name
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EMG RECORD 
DENTAL APPOINTMENT
3-Minute EMG Recording 
Second Appointment
Date ______________
Time
Seconds In to  
I n t e r v a l Mic rovo l t s
1 s e c .
11 s e c .
21 s e c .
31 s e c .
41 sec .
51 s e c .
61 s e c .
71 sec .
81 sec .
91 s e c .
101 s e c .
I l l  s e c .
121 s e c .
131 s e c .
141 s e c .
151 sec .
161 s e c .
171 s e c .
180 s e c .
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EMG RECORD 
TRAINING SESSIONS
Name
S ess ion  No. Date Time
I n t e r v a l s M ic ro v o l ts
1s t  2 0 -sec .
2nd 2 0 -sec .
3rd 2 0 -se c .
4 th  2 0 -sec .
5 th  2 0 -sec .
S ess io n  No. Date Time
In t e r v a l s M ic ro v o l ts
1s t  2 0 -sec .
2nd 2 0 -se c .
3rd 2 0 -sec .
4 th  2 0 -sec .
5th 2 0 -se c .
APPENDIX F 
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HOME RELAXATION INFORMATION
An im p o r ta n t  p a r t  o f  le a rn in g  t o  r e l a x  in c lu d e s  d a i ly  home p ra c ­
t i c e .  You a r e  asked  to  s e t  a s id e  two 15-m inute  p e r io d s  every day fo r  
the purpose  o f  r e la x in g  a t  home. R elax in th e  same manner you have been 
r e la x in g  a t  th e  d o c t o r ' s  o f f i c e  during t h i s  s tu d y .  Remember n o t  to  go 
to  s l e e p .  Record in fo rm a tio n  p e r t a in in g  t o  each s e s s io n  below. In 
o rd e r  to rank th e  maximum le v e l  of r e l a x a t i o n  you have o b ta in e d  during  a 
s e s s io n ,  use th e  fo l lo w in g  s c a l e :  l - - n o t  r e l a x e d ;  2 —s l i g h t l y  re la x ed ;
3 --m o d e ra te ly  r e la x e d ;  4 - - c o n s id e ra b ly  r e la x e d ;  5 —deep ly  and thoroughly 
r e la x e d .
Date
Time S ess ion  
Began
Length o f  
Session Rank Coiments
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Date
Time Session  
Began
Length o f  
Sess ion Rank Comments
APPENDIX G 
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TABLE 6
CHARACTERISTICS OF TOTAL SAMPLE
Mean C h a r a c t e r i s t i c s
Females 
(N = 17)
Males 
(N = 4)
T o ta ls  
(N = 21)
Age 34 38 35
Age a t  F i r s t  Dental Appointment 8 12 9
Number o f  Teeth  F i l l e d  by Age 18 13 2 10
Number o f  E x t r a c t io n s  by Age 18 1 0 1
Number o f  O ther Dental S t r e s s -  
Prone Family Members 1 2 1
P e rc en t  Having P o s t  T raum atic  
Dental E xper ience 94 75 91
P ercen t  A voiding R eg u la r  
Dental Care 59 100 67
APPENDIX H 
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EMG
-5
O
-5
-10
-15
-20
-2 5
-3 0
35
- 4 0
-4 5
-50
n
STATE ANXIETY
DAS STAI-
S ta ts
TRAIT ANXIETY
STAI-
Trait
BF
PR
BF
PR
BF
PR
BF
BF -  EMG Feedbock G roup
PR — Progrou ivo  R oloxation  G roup
C — Soif-R oloxotion Control G roup
F igure  3. P e rc en t  Change Between Pre and P o s t  
Dental Appointments
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TABLE 7
TEST FOR LINEAR TREND ACROSS TRAINING SESSIONS 
FOR EMG FEEDBACK GROUP
Source MS F
Between 9 0.27
L in ea r  t ren d 1 1.85 6.38*
L inea r  e r r o r 60 0.29
* £  < . 0 5 .
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TABLE 8
TEST FOR LINEAR TREND ACROSS TRAINING SESSIONS 
FOR PROGRESSIVE RELAXATION GROUP
Source NK F
Between 9 0.58
L in e a r  t r e n d 1 2.87 8 .97**
L in e a r  e r r o r 50 0.32
< . 0 1 .
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TABLE 9
TEST FOR LINEAR TREND ACROSS TRAINING SESSIONS 
FOR SELF-RELAXATION CONTROL GROUP
Source É L MS F
Between 9 0.18
L in ea r  t ren d 1 0.40 0.46
L in ea r  e r r o r 60 0 .88
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TABLE 10
ANALYSIS OF VARIANCE FOR SIMPLE MAIN EFFECTS OF EMG 
FEEDBACK, PROGRESSIVE RELAXATION, AND CONTROL 
ON DENTAL APPOINTMENT EMG LEVELS
Source d f MS F
Between S u b je c t s
Between G a t 2 5.37 2.65
Between G a t  ag 2 0 .6 0 0.30
E rro r  (w i th in  c e l l ) 36 2 .0 3
W ithin S u b je c t s
Between A a t 1 10.51 6.87*
Between A a t  gg 1 11.81 7.72*
Between A a t  g^ 1 0 .0 2 0.01
E rro r  (A x S/G) 18 1.53
* £  < . 0 5 .
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TABLE 11
TUKEY'S HSD TEST OF DIFFERENCES BETWEEN MEAN 
EMG LEVELS OF TREATMENT GROUPS 
AT POST DENTAL APPOINTMENT
T reatm ent Group BF PR
EMG Feedback (BF) - - 0.31
(M = 2 .03 )
P ro g re ss iv e  R e lax a tio n  (PR) ------
(M = 1 .86)
77
TABLE 12
TUKEY'S HSD TEST OF DIFFERENCES BETWEEN MEAN 
EMG LEVELS OF DENTAL APPOINTMENTS 
FOR EMG FEEDBACK GROUP
Dental Appointment Pre P o s t
Pre - - 3 .13*
(M = 3 .5 0 )
P ost --
(M = 2 .0 3 )
. 0 5 .
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TABLE 13
TUKEY'S HSD TEST OF DIFFERENCES BE'TOEEN MEAN 
EMG LEVELS OF DENTAL APPOINTMENTS 
FOR PROGRESSIVE RELAXATION GROUP
Dental Appointment Pre P o s t
Pre -- 3.91*
(M = 3 .70)
Post --
(M = 1 .86 )
* £  < .0 5 .
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TABLE 14
SCHEFFE'S TEST OF DIFFERENCES BETWEEN MEAN EMG LEVELS 
OF TREATMENT GROUPS VS. CONTROL GROUP 
AT POST DENTAL APPOINTMENT
Groups BF + PR C
BF + PR -- 1.64
(M = 1 .95)
C
(M = 2 .43)
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TABLE 15
ANALYSIS OF VARIANCE FOR SIMPLE MAIN EFFECTS OF EMG 
FEEDBACK, PROGRESSIVE RELAXATION, AND CONTROL ON 
DENTAL APPOINTMENT DENTAL ANXIETY SCALE SCORES
Source F
Between s u b je c t s
Between G a t  a^ 2 5 .29 0.99
Between G a t  a^ 2 29.91 5.61*
E rro r  (w i th in  c e l l ) 36 5 .33
Within S u b je c ts
Between A a t 1 126.00 43.90***
Between A a t  gg 1 77.79 27.10***
Between A a t  g^ 1 20.64 7.19*
E rro r  (A x S/G) 18 2 .8 7
*£ < .05 .
< . 001 .
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TABLE 16
TUKEY'S HSD TEST OF DIFFERENCES BETWEEN MEAN DENTAL 
ANXIETY SCALE SCORES OF TREATMENT GROUPS 
AT POST DENTAL APPOINTMENT
Treatm ent Group BF PR
EMG Feedback (BF) -- 0 .3 3
(M = 8 .00 )
P ro g r e s s iv e  R e lax a tio n  (PR) --
(M = 7 .7 1 )
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TABLE 17
SCHEFFE'S TEST OF DIFFERENCES BETWEEN MEAN DENTAL 
ANXIETY SCALE SCORES OF TREATMENT GROUPS VS. 
CONTROL GROUP AT POST DENTAL APPOINTMENT
Groups BF + PR C
BF + PR -- 14.81*
(M = 7 .86)
C --
(M = 11.43)
* £  < . 0 5 .
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TABLE 18
ANALYSIS OF VARIANCE FOR SIMPLE MAIN EFFECTS OF EMG 
FEEDBACK, PROGRESSIVE RELAXATION, AND CONTROL ON 
DENTAL APPOINTMENT STAI-STATE SCORES
Source Û L MS F
Between S u b je c ts
Between G a t  a^ 2 277.20 3.74*
Between G a t 2 977.48 13.19***
E r ro r  (w i th in  c e l l ) 36 74.10
Within S u b je c ts
Between A a t 1 2162.58 2021.10****
Between A a t  g^ 1 896.01 837.39****
Between A a t  g^ 1 41.14 38.45****
E rro r  (A x S/G) 18 1 .0 7
* £  < .05 .  
* * * £  < . 001 . 
* * * * £  < . 0001.
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TABLE 19
TUKEY'S HSD TEST OF DIFFERENCES BETWEEN MEAN STAI-STATE 
SCORES FOR EMG FEEDBACK, PROGRESSIVE RELAXATION,
AND CONTROL GROUPS AT PRE DENTAL APPOINTMENT
Groups BF C PR
BF
(M = 55 .43)
-* 0 .84 3.69*
C
(M = 52 .71)
2 .8 6
PR
(M = 4 3 .43 ) '
* £  < . 05 .
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TABLE 20
TUKEY'S HSD TEST OF DIFFERENCES BETWEEN MEAN STAI-STATE 
SCORES FOR EMG FEEDBACK, PROGRESSIVE RELAXATION.
AND CONTROL GROUPS AT POST DENTAL APPOINTMENT
Groups PR BF C
PR - - 0 .9 7 6.73**
(M = 27 .43)
BF - - - - 5.76**
(M = 30.57)
rU
(M = 49 .29)
* £  < .01
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TABLE 21
ANALYSIS OF VARIANCE FOR SIMPLE MAIN EFFECTS OF EMG 
FEEDBACK, PROGRESSIVE RELAXATION, AND CONTROL ON 
DENTAL APPOINTMENT STAI-TRAIT SCORES
Source MS F
Between S u b je c ts
Between G a t  a-j 2 25.76 0 .3 0
Between G a t a g 2 72.91 0.B4
E r r o r  (w i th in  c e l l ) 36 B6.9B
W ithin S u b je c ts
Between A a t 1 7 7 .7B 5.52*
Between A a t g ^ 1 B.64 0.61
Between A a t 1 12.07 0.B6
E r r o r  (A x S/G) IB 1 4 .OB
* £  < .0 5 .
8 7
TABLE 22
CORRELATIONS BETWEEN EMG LEVELS AND SELF-REPORT MEASURES 
AT PRE AND POST TRAINING DENTAL APPOINTMENT
V a r ia b le EMG DAS STAI-S ta t e
STAI-
T r a i t
Pre EMG 1.00 0.01 -0 .01 0.03
Pre Dental A n x ie ty  S ca le  (DAS) 1 .00 0 .68*** 0.40
Pre STA I-S ta te 1.00 0.36
Pre S T A I-T ra i t 1.00
P o s t  EMG 1.00 0 .2 6 0.27 -0.11
P o s t  Dental A n x ie ty  S ca le  (DAS) 1.00 0.82*** 0.46*
P o s t  STAI-State 1 .00 0.44*
P o s t  S T A I-T ra it 1.00
* £  < . 0 5 .
TABLE 23
TEST FOR DIFFERENCES BETWEEN PRE AND POST DENTAL APPOINTMENT CORRELATION 
COEFFICIENTS USING FISHER’S Z TRANSFORMATION
C o r re la t io n s
Post
Pre
EMG to  
DAS
EMG to  
STAI-State
EMG to  
STA I-T rait
DAS to 
STAI-State
DAS to  
STA I-T rait
STAI-State  to  
STA I-T rait
EMG to 
DAS 0.81
EMG to  
STAI-State 1.19 V  » »  — =  » «  —
EMG to  
ST A I-T rait 0 .25 — — — — — —
DAS to  
STAI-State 1.03 -  - — —
DAS to  
STA I-T rait 0 .23 — -
STA I-State  to  
STA I-T rait 0 .30
